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J b Jc^uiaofiVj Haii4y> Manual;/ 

ftff^te^ IHWP.St Ife^d..Mr^tej.,heatertfft|V? It^nkt^a the 
Tteiia6talULdQ|i;i8(M'l^lk>wsr .:;r -jii :^ - ... 

For Suction: ..:vH oj :.:.:,H 

,..^i)flPWt^p)i««>^i^,,l ^iri.cNo. 2v]0a Ml: illjuatritibn, 

P«8iOTC9.9nf$^9s -^l^fler 1^ ^t e, jv^Jy^d^ A , 'ftttd B - 4tid 
flange unions. Valve mps|;i© agj €^9es <bo njjxt to tfcfe 
tee so that in case either pump should have to be 
disconnected, valves A or B can be closed and the 
pump disconnected without interfering with^'tK? 

izRfPV^(ib^ ^^, >«OftlHfiW«Vg 4>timp :Nt»,r 1^ mT\r^»:^i 
pipe to a point d{r*jc4lyx U9(ier -^h^n^ro^fvlanifr and 
3¥kW Adl9fl«fi »lf^effL>T^lWt^::t©flttnwei):thfij^pif>e; -up 

^^igki^a^^%B4[i^Ati^t%,^ t^feihoKont of the 
tank on this pipe, marked 4" tank suction- fxrk feliC 
i}l;Ustoa^iim,tvja4r{(^odQb^nieitt>'plafce] itos^^t a 14^2' 
tjQeginidufpaikeQt hffith.S'^ipi^if^gmfdtjkied "fbedjt^tboU^ii 
thsougfax. h«Qler,!5t>iiBciig Ji[alveit>6wan^q^[afigsriiunioik 
Wkclil 68id>li»oih taBmk(iiirBotUa{botlet-sr)ak>sMxaMu9 
and open vaHdi^oq Whiin ffoffld.r^^htcb iiius ^paasod 
. tii#6«irhDlhftc|H9a^niB)-i^atEbedil<zh)aevabr^ Giandbti^n 
vttlvs^ikrf Check vdkwlEcr^jtnitet'b^sdt to o^cn vtitiB. 
tiiefiiodtsriylqaraterTlroni'tank]Or.heater.> ^' n vinMiq 
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Pump Discharge: 

and open valves H. and I. Check valve J. must be 
set to open with the floy o f wa ter to the tank. 

If direct feed from pump No. 1 to boiler is wanted 
proceed as follows: 

Close vftlfefe H.^ G* aHA-L. an^ -o^li Vaives F. and 
M. The flow will open check valve E and close 
ctieck valve E. E. If direct fefcd frofti PumpfKi. 2 
to boilei*' is wanted close' valves I., F.^and E.^atifi8l 
open valves G. and M. Check valves E. and E. E. 
have the same action as when puinp H6i 1 iaius^d. 



Feed to Heater: 



j: -• lo 



=r 



Wh^ using ptomp-Nb. rto supply if^ter'tdfi^ktter, 
close valves H., G. and M. and open valvfes 'i*". aiid iL: 
When pump No. 2 'is used close valVeS I., F;Mlhd 
M. and open valv(ss G. and "L: ' ^'>^' ■ ' - 

, > T r ■ ■ 1 ■ ' - ■ ■ " ' - »y i- 



Illustration being an elevation to sho^ all pi^es, 
valves and unions, the |>ositfon of the pipes must 
necessarily be somewhat extorted. s i ^> ^ 

Pipe's^ should not be higher from the floor but V^hdt 
ainan oould eksily reach all valves^ when standlAjg od 
the floor. ^^ 

All valves on braiiches should be placed as tiear as 
possibktb the supply pipe from which its du^ isto 
stop the supply w&en not wuited; for instance: 
Vaires^r H. and L with then- tinions should^ be plac«fd 
as near the tises ^. and O^. as possible^* .< ' .rju 

Steslm to pumps^ exhasst from pumps !to beater 
ind feed td «boikr . throtii^h heaiter :*are JshoWs !so 
plainly in the ttinffitradoh' that any explanation is 
unnecessary. 
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SymHttm of Hot,. Water 
Heatmg Apparatui^ 
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Single Pipe Hot Water System. 
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An Easy and Correct Method of Ai certaininf 
Length of Pipe Required in 45^ Angles 

In the pipe fitting of steam and hot water heating 
plants, 45 degree elbows are brought into use exten- 
sively and it is not every mechanic who has 
mas tCTg^ M^itlUgjrgatl^ "^ttfilc i egt ly ■ to b» ftbl ^ -^o fig- 
ure Sjigsfrfdotiii^order tij-ftnd the-ii:j)^di^ an 
angld^ an^'On thi^'>a??c0cmMve give: thjc folloMfing 
n^noj^s of gb^iilg^ the *tt§Jp|irement^ of 45 decree 
ai«l^s,] which is a|^rqximaf «^J^ COrre^ jfQr^ p^^ use. 

^6rf2ich inch of oflEiet'^ "Aa.ilLin ii^^ktxd-tte 
reitift will be the»distfince ifpn\ centp'to. center 6f 
tl# 45 ^degree angle. ' jj ; [ ; I 

Zqt instance: Referring ta illustration,! Fig 4, i^c 
w^ suppose that vl pift is tot b^ brought Up f rom| a 
Ici^ej iftoirf tfear/;s iw^ll, and. it' is to pasis through 
thjE eeilingj3>f a^rciorti at a distance of t^ inches 
farthei^'aS^^.^rbW ife^ wall thaji_ that; whi^Dlt rises 
th|A)Ugh tlTe"ftoDt^as widicateS in the illustration by 
tl^figiires, 20 incties, which ip shfliwn b;)r the plunib- 
boB. This shows kizt the distaij^ce^iuj' a iStfaight lipe 
from ^nter to center bf the t*^o poin:ts,;isj20 inches. 
N&v H is simply kifecqssary tip add to the! 20 inches 
20C5tijpn6s 53, and (Myide the result -by^l26,Jto g^ jhe 
additional length liecessary fof the 45 degree an^le. 
ThuSt— 20X53^i0B0, il06W;ms:8%, whi^h added 
to the bo in9kes, makes 4lfe distance 0f the angljb, as 
showi^ ^/n inch.^, f >- '' ' / 

In atty^^lTwin b^jaa^j^^^ the 

distance ta^'en up "By" ttfe fittings from center to cen- 
ter of same, as shown in Fig. 5. 

By this system it will make no difference how 
many inches the offset may be; simply add for each 
inch an additional fraction of Vus of an inch. Again, 
suppose the offset is to be 5 inches, we multiply 5 



jobhscoi's, handy manuau is 



le }GHtiSOT!'S HANDY UANUALL 

by 53, which gives us 366. We now divide the 2SS by 
126, which gives us Z'/u', this result we now add to 
S inches, which is the distance of offset, and we have 
T'/u inches from center to center ot.tfae 4B degree 
angle. Any < lUBC 

manner. 
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L! Extreme c9qtioa')must; be exercised in taking: off 
centers of f)ttings,.in3theBe ineasureaientsi . 
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Extreme caution must be exercised in taking ofiE 
centers of fittings in these measurements. 
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Table of Lon^: and Short Legs and Diagonals for 

UK* 22H* 33^, 60, 67H and 72 
Degree Triangles. 

As Shown In Wig, 6 

Suppose, for example, that yOB^Wish to knOEv^^the 
Viiagonal distance and short legr' ^or the several 
triangles or any ope of them corresponding to a long 
leg distance of 8 feet, 2 inches. ' ^ 

Look in the first column of the table for 3!feet» 
n the. same line will be found the corres- 
ponding diagonal and short leg distancci^ f o^ ^ the 
several triangles, each in its propel colunin. 

For instance, the diagonal distance for a 11^* 

triangle having a long leg of 3' 2^ is 3' 2^" and the 

sh6rt leg is 7*/u. Similarly for a i2^* triangle the 

diagonal is 3^ iji" 9Lnd the ^rt leg is 1' ^^ and 
•o en. 
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centers of fittings in these n 
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1 Ind to 10 feet on the Sidea. 



E;ttreme caution must be exercised in taking o£E 
centers of fittings in these measurements, ^ 
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Extrfme caution must be exercised in taking off 
centers of fittings in these measurements. 
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"Hie ^ra^il» bf t any <bcifi4 should^ iicttiM lestf tfaaft 
S diam'eters ofthid pipe kndat Uirger radius is mticli. 
fireferalile;' ^The Itingth ^'X"^ bf- straight pipe, at :eacii 
^ord: of kiesd'sfiould b^ not lesis ^thao as lolh>w&ti . 
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Table Showing Expansion of Iron Pipe for Each lOO 

}u t^ndm:.**1^4M^in;faMhec*tfi;iO]»l^£>eitfceAdohci)ei/in 

IfiK c1«»gr««» 1. 15 

215 degrgi^gp.^il,^^ PW,»„PM^,I^ 1.47 
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fere are two ways 



hrhc2ct "xn^y -hi 



from low pressure steam heating plints "at points be- 
low the water level of the boiler, and while these two 
special poi nts y^ k nown^to the nvef2M fitter, there 
arc many persons practicing t l^s linej gf trade who 
have had no experience wirii<<flBHCB^am, but who 
often meet situatibn^ JH^IP^^^^^V below the 
water line mould b€|d|miRe^l1hc illustration, Fig. 8, 
will serve M^^^^M^^ie pip^ work of such radia- 
tion may bP^^TOmy carried out. In the illustra- 
tion B represents JJUsa^Wb boiler, from which 
steam may be carried tP.T.tke various radiators situ- 
ated above the boiler and having the usual return 
fofh te^riii^jbiK]i{thei$Q(£it4«^s^tt£)ttctQpjbhfiGbc»H^. 
r>.fl3heT Jiighest t^qintt tobwhic^^iV^ateiiur^ea^'/iQiiilkhfe 
4iratecievt^]viifi^!t^dkatMt>^'W;^UBid oiilhe^ight^stdjp 
of boiler Ist aiccttthicibeiid'CoUd^i-ioflavvlttQll is ^t1l^ 
ated below the water level, and which can be used 
as reidki^df; esvtHam^ Througii IMK eoB tliei'^ater 
{rot»i^is=^€Q9WL^h€nl%i caik be matdeXoo^^dodatdt; and 
will <be( fetii6d><t(9bti^<ry ^ffecthr^^^Kot^loviaflcftions 
of tlM^b0iK^DS>1il4(4i prbvidodda^^UBlilcMeshvith 
valves %[9^(y«^ ahdlwhi^e onw I^i{e«i|i9uld-^wer 
the-fii^M^ V(^'kt0p^g the cirbftlaffoflQill. It- always 
bestof^^^^^fttjtiftst a leakniif tfi^ «o{l, 4ie tftat a 
valve in each branch to tlw ^1^oJletqilii|fht Vsave 



■:....: i!.Br rbr- ■,-■,/,■,: n :1T .o^.i-i-n.:, .;:- -.Uk 



Tolcibfi-- b[J] nx 
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trouble and annoyance. Then where such radiation 
as Shown on th^^"i^ ^of 1>6ifer^-uS^(g* ^ Vfg 8 on 
, should always t)^iifed*'^'dhim fhfc'^^ils of water 
whe^ not wanted for heating purposes in cold weatli- 
er, smd this can be done by placing a pet cock at 
some point on the lower pipe in such coil. If the 
piped to hot waiter radiation of this kind are carried 
is shown, there ; will be no necessity of air yialves, 
ks ail air will pass to the boiler and escapg Uti^ugh 
Radiators situate4 at.somie higher elevation. [ ^" r-^. 
^ Any style of hot wateri radiation can be us«i=fcS 
sueh: purposes, as well as pipe coils, by simply. cat> 
i-ykig out the same geneiral principle of prpdltfcing 
cifiulation. On the left of the boiler in the tlllistra* 
tioh IS shown another kind of radiation at appoint 
below the boiler, and in this case steam is tise4 hut 
the condensation do€$ not returii to the Bbij^ft and 
therefore provision is niade in this case so tt^it there 
will be.no escapement Of steam and at the saiie time 
^completely draining the radiator. ^At the outlet end 
;^of this style radiation is placed 'a steam trap,. as indi- 
cated by Ti the discharge pipe from which dbnnects 
with a waste or drain pipe. There are a few special 
points connected with this arrangement of rajdiation, 
whith must aba be remembered, to cn^ard |! against 
damage f rom f reezj^^ Axidi. as, will be noticed, the 
radiation is elevated so that all water will fall from 
it- into tSe Steam trap by gravitation, then, again, 
the onr" valve for controlling the supply of steam 
to this ttidiator is located near the main steam pipe 
above the boiler, so that at times when this valve is 
<;lo$ed there will be no chance for water to stand in 
9Qy part of the steam pipe to the radiator where it 
might <fre6ze. An automatic air valve will be neces- 
aary <>n such radiators in order to keep up a circula-^ 
tion bf the steam at all times during cold weather, 
for the Reason that it would be possible to stop cir- 
culation by the accumulation of air in the radiator 
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witb ait oniiittfy ' direot atf<Ta]ve« and with the 
steam ,.8iiilpl]i: valve oa: iss&i i^iins ndde o^di^ loid 
tmder ainch^cirQUliiatance^ it wooM be^possiMe for^^ 
the wtter 10 irest^mtthCiisttam ttap^ thus; dosing 
th6t>iltlet a«d aillowtng^the::radia^r ami alL^x>nnec*: 
tiOins to it to &l with: water. Therefore it will be seed 
that this aa.a yery> imporlaiit place to ist3t the best 
ma&e oftkotptm^ticair vi^lves. ila r^;ard:to the sup-^ 
ply tidves :an:ia[ll HneSi ii ^;k)i)e' valves ace nsdd^ 
they should he placed, ai.dn img^eof 4& dc^reiss, as 
shown ^ illu&kratioii; ot.orderto: prevent txapfoog. 
of. these- lines, ibut i^te: valves < in ^ncli^ placed may . 
be pl^oedM fuiy angl^bc In heatog .systems ioi^rthb 
kind where steam racyatto'tl) i». looaited betow iht 
water, le^t^ ol the hpiler and condensatioh from 
snch^Stti^fa^e'discbsi^^e^ thvot^h. steam. trapse there > 
will l^eaJots^of ^ater^feodijthc boiler to the exteqt 
o^ such fcondsnsa^ioni and on ^Mb zcnimikt, it wilt. 
b^ veccjss^y to^ plaire^t^ the ^boiler %. neiiable dnto^: 
m/^i^ vf^t^nSfiQii^ eoaEmected )tOtthe wa4:er scr^ce^ 
supply to.:keei^ the wgyterup to. its piroper height Hn;. 
the boiler at all times, and not alone to save atten- 
tion but to protect the boiler. 

What a Unit of Heat U. 

A unit of heat is that amount of heat which is 
required to raise the temperature of one pound of 
water 1 degree F., and is used to calculate and 
measure the quantity of heat 



Combustion of Fuel in House-Heating Boilefs. 

The combustion of fuel in any given area of grate 
must depend on the rapidity of the draught. 

In ordinary home heating boilers, one square foot 
of grate will burn from 5 to 8 pounds of coal per 
hour. 

One pound of coal should add about 9000 heat 
units to water in a boiler used for heating purposes. 



;^DnetJbiibid>ieot::oE tDrdfaai9»3CCUil fg&nbotitatms 
xmits of^^a^^ibttt .60% idkthis:cis^c»tri|r^<tl|trag€nttr^^ 
atiiig ^BtevrD6r\BBd1mgi ol^wBtto:by>^lreii^tbe ibbst ' 
cqnstoitc tiori : ol; Btmsei i ore itnobsfi^i^b ^ro(ir9{ ^Mi t 
tkat trouble lioot'4ii^it6:caiidls^ipoWer ^»6 Jnilioadd^ 
abotit 3d& units of fieat td» waUrbdbw^Jbba^H^gi^tx^^: 

: A nM(dt^bapiDrta]rtIn^hh]^^'htndioc''oon8tfKCti6ti ic4i 
steam :)tidatih^ipfiant6,i is ^k propm-^ifyrD^Oft^Mi^tJIt^'i 
bidttlen, the gmievsorlalce ^itb>rt&elAeatiii^39irrfacei'7 
also theTpiD^itrlare&Qiol chiloiib^-'ibt a>pi{0|Mb acnd^ 
epoivnBical consujnption'oi the faef^tand^^ tdUdt|nfr-^d 
P^SO' tbr (fiagrants icnepa^ 39rl|ai^e^e€«^4ri»ftftg;:^(f, > 
andnvfaich^fare/therrdsull: of pra^dtldil es^^AJiie^^ttid ' 
tests unded -^ad ous^ condtti^l^ i^> ' ni ;. s i .i o . rt v; I^ * : s .•; 

^:I(t wilAhtr^t»ytlaedAri)t^eTtih^to>iiAzie, ¥lfpl9, "ffistr' 
one) dqiia^e ) foot of ' i^^ate ' sbrfaee'- ^l->^s^^ly^- 36^ 
stpace^ fe^t lof boiter g^tlaciQ; ^atfd' i^^s^6t^ ^df^ 
gitate todboilersarfice wni:(Kaiir^4^r6^tU»^ ie^c^* 
direct radiatitign surfacfe 'fbr ffeeatiflfel jWr^dS^d'i^-'^hefJ 
avea' of chimney 'moat >b^ ttfkiett imd> ^d8ld<^ati6$f," 
and ibr tfiis am'WintJwet allow' 49 '6(iufeft-dliddh^i/^^a']'i 

>f .' -.:•-. : .-. I'i >^ n:::/..^ >; :• t -,;•-: !-> Jit^r; /. 

* ^ . 'j... '^.'i '''TiO - .0 -.-r ^.' :';•■ >■ ;»:'^ a ': : . ; rri 
: jji '" •-. j:.< <.f/. f'.'! o!ifo It* .. -> i ■■ i f !■ ..J ')i:'-) 
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For low pressure* gravity ^team heating pl|ints« 
carrying-over XOOO Jec^t. of radiation, the sizp .pf 
chimney may fee reduced somewhat Jess in propor-^ 
ti*>n thian that shown in Fig. 9. ^ Thfr success of any 
heating jilant depends largely on thi chimney, and' 
no matter how well a boiler "may be proportioned 
and constructed, there cannot be proper results un- 
less t}ie:cipiw«y.fe *lsct properly cOTs|rw;4;9d.,Qhim- 
neys intended for heating platits should never fee 
cpnstru^t^d le^.than 8x8 inches in tSe dear for the 
Sjmallest size private, house; ,;< 



I *: 



Sizes' of Fh^cB fbr Indirect- Rail&tltfii. 



■ i I 



Heatinsr 
Sarfgcer. 



20 
90 
^ 

50 

60 

80 

100 

120 
140 



Area of 
Cold Air 



80 
45 

60 
75 
90 



180 
210 



Area of Hot 
Air Supply < 
> Sq. In. ' 



40 
60 

m 

100 
120 
.160 
200 
240 
2$0 



c Size of 
Brick Flue for 
Hot Air. 



4x1? 
8x12 

12x12 ,i 

,12x12. 

12x16 

12x20 

14x20 

16x20- 



Size of 
R^gifter. 



8x14 
10x12 
Ubpl5 
12x15 
14xl| 

163^ 

16x24 
20x2i 



.« 



'C I: 



,r" 



Haw to Ckao a W»t«nr Gaofe Olaispii a Steang^ 

Boiler Withoist RtauWin^ Saine; ^^ ^t v 

1. Draw a cupful of hot water from the boiler, into which 
pour at least a tablespoonful of raw muriatic or other acid. 

2. Close both water gauge valves. 

3. Open tc^ water gauge valve and also pet cock at bottom 
and blow water out of the glass. Then immediately dose the 
top valve and submerge the end of the. pet cock in cup of hot 
water solution. A vacuum is at once created in the gauge 
glass which causes the solution in the cup to rush in. 

4. Keep the pet cock immersed and operate the top valve, 
•lightly opening and closing, alternately expelling and draw- 
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ing in the solution until. ii)iji9»^n9&j4£) other matter adhering 
to the ^inside of the ^lass is cut. out. Then close pet cock .afid 
op<Ji?1yoth water 'gau^ivafveff:-' ' >rJ^^- 'l ■"-'- •• ' ^ 

'It fe"" necessary 'tb'ij Ave one pbutid jires'siiVe olP -steinr ^oV* inore' 
on tktr boiler faefor^^ commanding) ^tUlft €ip&Ai(mtCrwhtch'' tte^ 
n0t pc^upy mpc^^hau'lfen min^tfep. . . ^Tlijc^ifi^lt j^, ;% ^If^j 9la9j% 
without, tlve risk of breakage and probable ^epewfil of gaskets,^ 
iufhiich is "frequently the ca?e when removing ' fee ' glass' fOT 
cleaning. *i '^' '< -'^ ' - "^ -' ' •' '■"-»' '^^^* ' ' "''• 

-"I - . i\ •(! ' ' .* ^<\ii./' ■r...nj J)'>l'ir i.-H' J :. i;-> 



' tJna voidable accumulation of oil, grease or grit in' a new' 
system ' causes i, bbiW ' td" foam, ^reveki^af ■ geW^itrdH ' o? ^eani^ 
and produces an unsteady water"* titie'^^htfieloTer ito-is neoeMar^ 
to blow off boiler imder pressure. 

1. Closc^ftft^g^aift^^^;a9^rptHjmv5Piv^,^ all radia- 
tor valves. 

"2. Make a wood fTre and get up a pressure qf '^t leasf f enT 
poun4g as indicSated' by the steaiii igsiigb« i ' / . '"' * *^^ 

8. 'Open 'the 'blojw-oflf.vaivps, being careful' that ju^^'^tiffi* 
cignt.fire is carried to maintai^ a pressure untif'fhe lastgallon 
of water i^ exhausted, , , , 

4. Alippy fir« to iicQut. ' ,, -^ j ^,^ 

5. Qpcdl all fire 4n4' flue doors i/^d in aoout ha|£ a%hour. 
6.- Qofl^ bloiv-off valVe and ' -' > V \ Uc' 

7. !Kemi. boiler slowfy' (o water /iiie. , ^;^ ; ^ 

8. Openr all radia^tor and main^ ^valves an^ , ^ .^^ r 

9. Start ifire. ; -i ^ ; .jt > .-? /)<»; 

A bt^Ifer- should brf-bl6wn_off Wfthin a wWt'^fter it ^1 m- 
stalled and in operation. If one blowing oS does not resulfin 
clean waj;er gauge ff^ss, proper generation of steam and a 
ste^ Vatef mi'^,^^ofi^ •sM>ul«^%« bl<»wfi4dff-4 McdiMlHmd 
if necessary ojithasl ^poiv&Mnbrtiai^r'? ^Z" ■- - *' 



> . i.. 






J 



joaireojcsTixxDY^'Mftinjrtij. *?> 

Table •<4bttKfirff«itb3rfOn«'V3pe6tauU4aiaMow. 

i litKh'.. .Vi: .:. i.-.:.- i«0-t<J •. SKeet of Tadiatkm.! 
l'J4.ineh„i. , ...n .:<j>..;JQft; t«, .,4» ifeet,srf ra<fettion; ■ 

2 -men.... 250 to 400 feet of riiliatlon. 

2^'irich.-:': ■.':■.''.';■.'. .'."■■floo'tb' ' ' eStf 'feet- of 'radiatibi^'-' 
8?-" iilcS.l;:. v. ■.».'. i'lv-tfso-id'i "»ao-fees e.fi!(ftii»tftMJ,'i 
«*4lin«hi;i..... .-.-..... ftOOitQ.NlgSftiiett thtutadiationii 

4K inch 11500 to Jostf f eet of raalSSoIv, 

5 inch 2050 to 3500 feet of radiatiofl.' 

6 inch. ... 3500 to 360p feet of radiation. 

7 inchvilqiyB.l'i .-^JWcJ^te^ifeMie WWC^yf^ftdiation, 

« — inch.-;. S600 to- 65 00 fee t of ra diat io n :- 

9 jnch.:.. .. ...6500 to 8100. feet of Oid^ion. 

10 ,11^:^4.... ,.,..3100 to lOOOO feet o<'Ta«al*oni 

Table ShowinV V^ioua SiieTof^pe'Caiutituti^g 
^,^ _ B Fttot erf R^ia^onL ■ ■ ' '■ i 

I"-''-/ iiealm ths'sans. ' --'' ^ 

3l 1^','inchM M makes^feot o 

2i , -inches le makes 1 foot o 

2- :'(. '.litchea m make* itopto 

2( ., ^itnchea >e nake^ 1 fcvit o 

II r.faichei M makes Ifdoto 

15. inches » makes 1 fotn o 

"if'bcbea le makes 1 foot a 

>e niaket 1 fob! o 
>e make^ ^ ioi:!! □ 
^f/t '">-uu >e makes .1 loot o , 

TsUm of Maioa and BcancbM for -Hot Watec — 

4K»y"iliT«iRpiRpft,./-—l.i.">.-— , .;,„..->].., ,..J-, in- 

IJiin. wiUanppJfZ,. v.,,.,,.,., 

2 to. wiij»uppiTi ::..-..:... .'..■.?.,.:.;■.....■..■..■,....,: 

2K in. wiU snpplj 2 iK-in. artd i . tji-fci.. orl B' -in. tirf' 

3 -in. wiU Bopcly 1 2Kiii. Bnd 1 2 -in., or 2 2 -in. and 
3K in. will luppty 2 2»-tn- or 13 -in., ai.dl2 -in. or; 

4 -ln.idUsnpplrl 3K-iD.utd 1 Z!{-iD.O[2 3 -in.uid' 
4K to. wilt inpply 1 3M-to. and 1 3 -in., or 1 4 -to, and 

5 -to. will snpptr 1 4 -In. and 1 3 -to., or 1 4H-to. and 

6 40. will lappljr 2 4 -JD. and 1 3 -in.. dt4 3 -to. or II 

7 ■to.wia»npplTl 6 -iii.andl4 -in., or 3 4 -m. and 

8 -in. will aupply 2 6 -to. and 1 5 -b., or5 4 -in. and : 



*?*.? 

m 



48 



JOHNSON'S HANDY; MAHUAL.: 



S^ of Mita* forTwo 9^ itesm 0ytfiM«* 

In calculating on the propef'^re bf'stiekm ihains 
for gravity systems, lengths of such pipes as well a^ 
the square feet of surface in same must be consid- 
ered. In situations where long runs of pipe are nec- 
essary between the boiler and radiating surface 
proper, one size larger pipe should be used for each 
100 feet, and at the same time all mains figured as 
radiating surface when deciding on the sizes of such 
main pipe. 



Radiating Surface Pipe will Supply. 



RADIATION. 



She of Pipe, 
Feed^ Retun. 



l>^xl)( 

2 xlj4 
2Kyl>i 

3 %2 . 
8^x2 

4 x2H 
4Kx2>i 
6 x3 

6 x3K 

7 x4 

8, xi^ 
9 x5 
10 x6 



Area, 
Inches. 



L49 
t03 
3.35 

4.78 

12! 73 
15.93 
19.99 
28.88 
38.73 
50.03 
63.63 
78.83 



Direct. 



m 
im 

11 





6600 
8000 

ioooo 



I w 1 1 p J 



^ I II ii fc I .. — ^» \ I w* / 1 .1 a# ]ri» » 



Indirect. 




:, 1200 




40Qtf^^ 
5«)0 
70(k> 



Braiiches to radiators should always l>e taken off Wo 
top of the main, using a square Eil or a 46^ EH. , ' ^' ^ 
A practical man will always 4o this. 



r/» 



../» 



I J - 



• I- 



.» 



'\' ' l"^ '«'• 
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,To a3cert;E^in the amount of" heating surfac^ in 
Sifipplyj re.turn pipes and risers, multiply length of 
pipe by figures given below, always pointing off iwo 
places. 

.^.Example: 200 lineal feet IJ^-inch pipe multiplied 
by 50 equals 100 square feet heating surface. 



Sizeof.pfi^. . 
• 


Square Feet' in 


Gallons of Water in 


» One UaeaelFoot. 


lOD Feet in Length. 




• .^ 


2.77 gallons, 


1 MincJi: 


.84 


4.50 gallons: 


llf^liich. 


.43 


7.75galkMa8. 


. IH^Qh. 


. . .50 


10.59 gallons. 


2 -inch. 


.62 


17.43 gallons. 


2K4nch, 


.75 


24.80 ^ons. 


«» —inch. 


.92 


88.88 gallons. 


: S/i-indi. 


1.05 


51.36 gallons. 


, 4. -inch. 


1.17 


66.13 gallons. 




Sonar* Feet of 


( 


Size pf 
Chimney. 


Square (Feet of 


Dire«l Steam 
I^^tion. 


Hpfm Power. 


Direct. Water 
Relation. 


'n't 

; 250 


8.5 


8x8 


ioo 


V «)0 


3.0 


8x8 


500 


rySGO 


4.0 


8x8 


700 


roo . 


5.0 


8x12 


850 


eoo 


6.0 


8x12 


1000 


700 


7.0 


, 8x12 


1200 






12x12 
i 12x12 - 


1850 
1600- 


- - 1000 . 


10.0 


12x12 


1700 


^ 1200 


^ 12.0 


12x12 


-/ 2100. 


1400 


14,0 


12x16 


2400 


: \ 1600 
• 1800 


1«.0 


12x16 


2700 


. w.o 


12x16 


3000 


fOOO 

;;, woo 


20.0 


12x16 


3400 


;22 


16x16; 


3700 


U;»ooo ! 


V «).o 


16x16 


,5100 


t)':.ti5Q0 • 


' as.o 


16x20 


5900 


!!l*j5oO 


«.o 


■ 16x20 


8500 


'(••'('^00 ! 


,65.0 


, 20x20 


'■ .9300 




' 80.0 1 20x20 


13009 
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Do not rediite size of mains too rapidly as branches 
are taken off. Thte incieaseil' frictiiih of sMaller 
pipe is frequently too' great lo admit of'aiiy-'redno 
tion in the size of main. 

For direct radiation the area 6f the 'mam's' majr' be 
arrived at by multiplying radfalfng surfate'. _ ■ 

When, 1800 feet ahd less bV^Oir' ""■'"■"- 
■ When 8000 feet' and over by .009^ 
Use pipe having' area jiearesf to t1mr;so~foiin3. ' 
yniJeT .prdinary conditions, the foltbj^fng, table 
for siae oi^nrains; will be./ot ' ' ' '' ' 



,tirely 'r^ij8|)rF:- 



Siaoffaii.;' 


'__ ■ a™. '" 


"■^1,1^- 




- : ^-r 


.„ 2.03 : 
8.3& 


\ 200 
- 325 


-^■^^. 


T- ,. 2fi -- 


---4.78 - 


460 


. . «« 


8 ...^ 


7.38 ' 


700 , 


,-..iso.,. 


■■%%':- 


SM • i 


■ ■■■isoo--^ , 


■tao i 


^ ' 


_ 12.73 ^ 


1200 1 


-'■-■■■■^m- 


*H 


,15-93 


1500 , 


TOOCT" 


■ S 


l?.fl9 


■ BOOO 


u:'i2oo 


' fl 




■gooo ' 


(■iJ'ftWO 


■-•7 


,m'.is 


'■4200 


"0S800 


;''8, 


■ 'mm 

•83.-63 . 


6600 1 


'-'^■Beoo 




'■ 7000 ' 


0(i:4«00 


■^TO' 


-MM-- 


" mo . 


'-"-■5600 



SlMiof tUiat.fsKtTwp Pipe iBot "^ttctji 






5X^ 




r 






Tp iiii(l the water capacity of any horizontal ttlb=- 
tiiar boiler, 1^3 being allowed for Viabr space. 

.1. Maitiply area of bead by. length of boiler in 
in,ches. . - .. 

^. Multiply area of one tube by lengt;h <4bd the 
result by iiumbet of tupes. i ^' ' 

•3. E>educt s^mount giveh from first amoun^ and di^ 
vme })y 231 ' (cubic inched in gal.) qtii^tient'WilJ be 
answer in galloni. Take % for atndunt wintj^ j 

l^xample. [ '] ( *;; 

■'. Boiler, 6 feet by 18 bches. ; ^ B-'mih lu^ 

Length of tube* . . » . , i . ^ ... j ...,..;. . »;,. ttC . 

Azea of tubes ^..^.^-i.. •••*. T' 

Number of tubes .».•••••«•*«•••••• v^ lOp 






Ai;^ of lioUer/. ..,.o..;... A ; .4071.5l| 

Le^gthof boiler...,..;..,./^;.....;: ; s2i6| i '■: 




i 24429. op; 

407l5.r , ' 
' * ' ., 8143W 

; I ' ' ' — * 

Totaicubicinchesboitor.. '..,»..;..., 879446.16' ; J^/ 
Deduct cubic inches in tubes .:..... 1 151200 . . 

Vi^Vi^ by 2$1 (cubic inches ii^ gallon) 231)72824^. ij 

693 

'.-■ • ■ ■ '■—.'■{'- 

1214. ' ' ' • 

•■■■■' ^ ii55_ 'i: 

696 
462 ' 



> '" 



'^ -•' ' , r. ' ' iiw: 

X^m«r 3i orm62.6db^2iOL71. ' 1866 



- . Hating SufiEM< at Boilwa.'. 

In considering the j^u e stio n, "WJiat-i»- good and 
proper heating surface in-'Steam botlei»?" we take 
the horizontal tubular style of boilers as the stan- 
dard, ^nd ajjy conatruptiwn of cast or^wreught iron 
boiler'with as good heating surface-maybe fibred 
in the-same manner as to-eapapity. -. :. ■ X \ 

' Boiler Cspicits. '''■-" i! « 

If yea wish'to insfalla beiler tbat vriU j>f; ecoi^mi- 
cal and require anl^ moderate attention, do- not se- 
lect a boiler with a^-atinff agr^eiig wiHiithe su^ace 
to be.hciied- -Allow f r om 15 -ta 85-pet-cent. re^rve 
powec for eiiiergehcies-»Teinenlbering-' (hat ^her 
factors! beside the radiation -afiicf" the. boiler, such as 
the c^e :or-Bijnage"ment-tt rdctSves/'the^.fue! ysed 
and .tfie ihimney draft - " ■ ' Wi 

' -" . , lUdnf of Tubtd«e Boilewr^ — ! " 

In figuring radiation,_fore very-horse powiir Slovr 
100 sqj^a^;c f.eet_of direct radiatipn. r ■-j;,*^ ,■ n 

DetcrmiOiaf S^e of-BdIleir "when I|^^ GoSia utM tot 
■ ■" liekttn^ Water foe Domfatio, P urp o ica . u 

When a pipe coil or. cast iro_n. Section, is introduced 

into theiiret>6i.for4h«^pHrposri a[3ldttiag.w*t^for 

domestic ufe; ^^ddi^oi^l ^iipac t:^ fhijuld ^e fibred 

in determinio^ size of Boiler, viz., iti !the ^i^ of 

Steim Sofleiis,-='l5ii isipfer? feft if dir^i ridialtioBfor 

' "& iixUhW hea|t^«n<ij in the 

XVqBarb tet ^fd^ed) radia- 

^iei to ilteftiiuljleaied, ic- 

yi^lthp ^4ifc fa svhjfh coil 

When indirect radiation is to be used, not less than 



jaHWSWIW8<itt*»DJf i»AWU«- !» 

75 per cent )qe>mHifcttS<l^fl!%Ja^ion should be 
figured in determiniag the size of boiler required. 
In rating steanlljMfi^i^^^SK^e, it is understood 

the water at the Boiler wilt be 180 aegieiS^rShttii- 



The Amonat o^IMli^1U^iiilm''-ffi«i'dt<«'l*I«<kMl 

by Exhaust Steam. 

nuipe ■ ^o JosmaiuBtsM Ln« jrlgHW^ 

In calculating .db&EtMutfne tfn^city of an engine 
from its exhaust steam, there will be some difference 
'fePffia ii^W'et^'d* «nihednginenfi9itt>»ii*f»yhe 
exhaust steam is taken, -oddMbn Utjtendltd'idiitMK 
the less will be the heating capacity per horse power 
ofrqifttiadgiftpj«iajn)it%«ift)a»«h«CRSilb i^Ab&iUpne 
time it will be a safe plan, based on practical exper- 

%(Ja^|)d'«ttt«^'lmW^br^«IShwmrsiaqn!hiofe tfieni- 

haust Bteam is taken. Condensing eaf^majitoi 
ccaut^bmfHhtt>^9^'.^asii^fmi^-f(iv .^^^^ur^oses. 
ftitaUnilMlitcaiK Cfitaiaa^iplltrts ,s{^eifeiit1j^q feed 
waRi<4k4(8ftrii4r]tel(hb::«dteiMiiibH!^a^.jmMfa.'(lf the 
heW'ffMf tM iB«hpaM^«Ma1tli.»digke94tqtiBeted&from 
th#q rtrt i h« i4glVll««^^=ttlealJadilfca|egi,qttdfllVgtore 



'; ' Lociitiii(f Rmdittora* >> 

' • ■ ' - - ' • -f , 'u" .. . : 

"tx .. ' .Direct, Ra4i»ltiO!ii^. 

Dir^cit ratdiation should ^e sfet ifpttif'^^ilib' ^tpbsed 
jOr ■ cold, w^lls or tinder tlje .Wltiddfws, in* prd^ to 
_w^rm the cold currents of air i)rodudc6f by f&Me 

exposures. i Jh ^j , . 

If placed on the warm side of a room the tend- 
ency 'isP^c^ctfuseer <lraft^£r<olJ^iaif a iwJrclsf itkt floor, 
.l^dangering l>ealth, or^ if nqthing i^orse, causes cold 
fjeejU. Usually, in ^residences, Sufecfeif^ hidiatloil is 
pjaced f?n th^ first (or lower J hill tcT heat^We^ddbte 
contents o| the halls pn airflopi'sf b^t ^ ir^'i^^^ 
stpr^r^u/ldin^,, where the halls are lirge,^"W4'^^ 
^he placing pf. 8§me yadiatiori m'ihfe ^sfecond fl6or, 
unless there x^ an unprotected glass expo^ul^e ^sky- 
light) over the hallj in which case' the '^'adiaitibii 
should be put in the third story instead of second, 

i^AWt.*}lQg9l4>ak.a«.it4p»:^d5vr V> JnnomA ocrr 

Weight and Meaturcmeat of a SqtuM 
' -^'- -^ ' •• Foot ^ IUdialSb^^^^:' :? !.j tn 

:* Aifobt of prime radiation ahonidt weig^>jO^ BPIM'ds 
andliold one pint of>water.,.. . , ? j, - ; 

- • - * • - ■■-■ . ? '>■: en ...-' ;: -/ a .. \ 
' 1Udlatk>d of DIflferent dit^df Wv^ttflKt Ifod filp^^ 

Folloviitg . taUe gisnes the rai^tual ji/^ngf hs* €^ , ^- 
-feroit size pipe sv^&m^l; ^Q Tna|c#. ten^^qmu-f^^efi^l^f 

'^ 1 lbchpH$;6,281in<iftIfttet>^l98^rt^ 

> t t5^4nch iiipe, Stibieaklt^e^U) sqn»r« fftt ndi^tisA 

t it^^a«difp^:90liikeidfMt*B«10rsqiftutolMltadla#Q9K 
I 12- OiMh^pe; l6iEbcal.fM(ia^lO-iqiaie k0l ili^iti^ 

' ^ :4|^topipe,iavMneal Ieftti±:10l8quie Itet ffadifiitip%.| ^ 
8 4nchpipe^UJiiiMaieets«ie«puii«i«iirQM)Moi^l) 



J 



TroubU from Improper Turrfinf of 
Steam Radiator Valvea. 

Still another source of trouble and loss of water 
from the boiler cornea in the manner in which ra- 

system, ancli^fe,-is.,;^;!}Jt. is dj:,^»I|J^ close oH 
the heat: The inlet valve is closed, while the return 
valve may be left partly or entirely open, thus allow- 
ing rce 
and ter 
in t be- 
cati! in 
any but 



be 1 

to I 
The 



30 to 50 te'A, llj^xl inches. 
60 to 100 feet, l'/ixl% inches. 
100 to 150 feet, 2 xlYi inches. 

Hot Water Tapped for Supply and Return. 
Radiators containing 40 square feet and under 1 -In. 
Above 40, but not exceeding 72 square feet 1^-in. 
Above 72 square feet 134-in. 



lo SiiKioT ^Jq.^-.^n>I moil sHuoiT 






, '(Ij-i;'! Itol ad v.-;m 



jwtmn-fi wMwjf ;^i>9m^fr,\ 



ia atoHjsM leaQ v.orf8 ' 



TC^ltSiiVV HAHliy UJOmMJi 



Fignre* 12. 13. 14 and IS Sluyw Bcft Mcdiod* <rf 
Making Hot Water Radiator CoiUMCtioiu. 



JQKNSDB'S iHjUUff 'JIIABUAU', 



JOHNBOIRS '^fiftWI^ -'trnttaKUfti 



lOHNSOK-S BAWD^ OMtUMl 



FIguf«a 16 and 17 Show Ptopet Mvthodi At CaB> 
■Mctint Hot Water Radiatora From Over- 
bead SyMema. Air Valvea Arc Not 



IWOfSOM'S UAMDV HUUfUAU 



jottHiMtfs'aANDv^ wunuu. n 



^mtsoH-a-HANR v: . kahij a^ 



by: the number of air changes;ijjv^9)( ^1 ^ J4i< .. 

If we have deaded on two air changes per noiuVj^jgi^ ,\j^e 
flii^t h^t(>?><;)ip5l(>=390Ql cubic f^t ^l^ir, Iroifli^tdoor tem- 



perature to -the room temp«»ture. 'Het us take this as 70 
.'de^Heed'd^r^ce, w^ch: equals 70 degrees teinp^ture in 




ii'.vj .. -id 'Oi', 
<\ "OS 
^ ' '" *ti;; "'.- X •■: - /■. . 't^ "<J 

'1^// si">f bfu..' ' 1:1'. 

,}>*• /■ -,' ■>}<■ - r if '\"il 
*f V'V '.l.n ''ffU 

iji. ' 'ii'm 'iifiif -'IS 
•'? ;a t. rig.. 21.. ii.,,Y -j.-n.j^-xjii ^xs 

U f( H :';iv.' MKH, fnil " ;>s 

,-ic£i^ w^tl^*r.;^{(H!fi^rii5g for 10 degreed betoii^f'Teero 
4lpi%<ldifl^rei)ce^)l^iQ'b|[8(i degrees, and so q^" '"**" 




Lther, 

Ltieift ittdt <B.^. U. «r Ijn i& needed to ra&e.!5(A<ituHaieet of 
*>iry ^«, f fe ^1 tise i,4 heat imits ^o h«it Icttbicfoot of 

( •he«t UttltS^^U)i: <-^ 0<: i: I ")r»i^ l > no- ti tr c • is t^ f ; .. t -n « rficJ 

T*- f^ 5«!(l^^diAreriob id U^mture;; itwltiply mcS ciLiti otm by 1.0. 

F« 60 dcK. difference in tempetmltfbi inltlM^ au* eiii<tio1ijrii( by 1.2. 

^^ For Tftldei ildifliKilifce in tennetatuie, multiply each cu. fti'ilfkir by I A. 

^ i:i' FVr 85^e( »^dl&eiAi6 iite^eukture, multipW eadnxuftitflfesft by 1.6. 

^^' VHk 9(Nt] ^2^4lfre^ i£UiMeratiA«7tlmllipfy>cacbToailteflf alk by 1.8. 

^: J^affi ilkfifg 8^-tSkj£teask.W you 

^1 note that heat will be lost tbrou^ both outside walls 

HiMcHiftodiwi*;*lSrtJ« .aoii^iniano'* wohntw bco^ wzd 9w 11 



"*8 i6HN9d*J'S'ttj'&tt>Y-»AI!t*»L. 

■ bfiO-^ad-aW sq.ft. net fcall. ' ' • -" ■ ■ - •''■i.i.i ■•■'■ ■:' 

tht foUowing tatle" give3"the tie«t-t:ifit3;lint,I]i^<MM« lutor 

for each square foot of exposure of difftn^qiBteiUriiM^ fa 

■■Sdldifags:' ' - ■ . ■■■■:'- ■ ■'■ '■ 

;,. ■', "rtp* ol Conitnicliori 30 40 " SO ' BO _ fc ■ 'SOOttlOO 

'^r ':.Sbgkirndo*(Bso(U.i 34 )W,.-5e .ffl- .K',S8 U ItO 

s Slt-wbdow gverV) 3f 4H m ^ gg ^ IfO W 

Double ™doi..''''r!!]i!^:>'TT"22 30 "30 42 ' Sll M 66 72 
PhU glut (Mt tight) 23 31 37 43 G^LfO ffT 7S 

lWot(M^l«M>.'.'.'.'!!;!!!l!.'!^! 17 22 2S 34 40 45 61 57 

Phiudoor 12 16 20 21 ZS 32 30 40 

i 12"brkk»aU 9 13 18 IB M M 28 31 

ie"biicknll S 10 IS IE IS 21 23 26 



find (undei coTumn 70) 75 bttt|iliiks.(tJi)lo«'CD«'ttc6<«tue 
foot in one boor. Tkm39X75B2n»be«tuntti toKOlisiSB 



If we have average L-ame construction, you will find (under 
cdimm^t^ 26%eftt^£itthsl6s9^^f6rdlcfa square foot in dne^h^^ 
lieit.^44X26m6a^ beat o^ lost tluougb the wlOto* , : :"■] 

. Wie^bftye^ ^im- i^ f^.'^f)m\^ ''^. Ips®^ ^»t fipip the^ ^ 
room (70 deg. temperature) to the basement (40 deg. tem- 
perature) at the rrtpttae tb"30^gt e«rdif&| ence. 

If we have 1 J^wch double floor withoip^ plaster you will 
&id (under colmmi ^0) 5 heat units loss foleach square foot in 
one hour. Then 1$&^5 «975 beat units loft through the floor. 
Our heat loss calculation now looks like ^^: 

13Xl»X10=1950X2X1.4=i&i60U 
13+^428X10=280 ^ i 

2X3X6- ' " 3^X^^- 2100 U 

f ' 244X26 = 61(44 U 

13X^«^195X5« 975 U 

Total heat loss = 16479 U 

U the room is^vepy badly exposed, sanr on the northwest 
comer of the buil^j:^, or if subjected to ^^ winds, it is well 
to add at least lO^ef cent to the heat loss^ 

After det«imn6^:the total heat loss p^ j^our, the amount 
of radiation nec^i^ry to overcome thgt |k>ss is found by 
dividing the total }$y the number of heat units which each 
square foot of th^ radiator intended to be med is capable of 
delivering. The us|lal figures are as follows} 

Low pressur|^s^m radiators 250 U 

Atmosphericfprj vapor radiators. ...*..• 200 U 

Hot water ra||art:ors ; . •: 170 U 

Tlius if the al^v^ room is on a northwest comer and we 
will use Uie atmospheric system, our fin^ figures are: 

i * 15479 U . 

^; 4lus 10%' 1548 ^ . ^ 

[';. 200) 17027 U ' 

,:^^-5 85sq.fi.- 

which may be 17'j5ection9 oHoop^of S-^jjlutan 38" radiation 
ol any standard r§ike or which may be arranged otherwise if 
more convenient.^ I > 

ilhcllrect Radiation 

To get the pro|«Br amount of indirect radiating surface for 
low pressure steaay heating, 50% more surface is necessary 
than where direct surface is used, so that to warm the room, 
\mder above conditions; by iildirectiadiation 102 square feet of 
radiation would be required. - - 

xiH tteor«Snfiu?y ^i^q^J&l^^ngs^iffLy^ oij l^ot^j^a^^r cii^^T 
^^S3rsf€^» ^u(Jt/is.ftre not receded, all e^d^ of pij?^ should be 



76 JOHNSON'S ilANt)^V -ftXi^tfA^ 

Fig. 22, aad turfefis the mds^of pipe^iais *ttto€d^Jfe^LktegT«ff' 
af ieasc tHe burrV'tliere witf ft6ti'oftiy^be ailili^2[tii6Uiit''bf 

'-.Jr. ^m ' ''■ '' '''''i ' • '■ *■* «■ 

TT .V "^^ 







"i •< ; ' i - J 



f f ictidfi - Wife fb*' feiic?^ ^©b9tTd§lio^5> Ikft '\h* ' est acity 
of |the pip!e ViH b€ greatljTrediiiccd by the barps cin- 
tractthg the 'area of ^Ke* pipes at Wch- etidr aid 



while the averago^fitnT laigiitEic^sider this a small 
matter, afl<Lin a measure a waste of time to ream the 
ends of Bipes, he is working against his own inter- 
ests if hCtte atreg -y construct a good, easy, and eco- 
nom ical gork ing heating plant. It more than pays, 
good investment to carefully construct 
^he pipe work <: I a hot water heating plant, and avoid 
I p' issible any cause of fNdtion to the 
>'S^4 le water. 'V ■* 

|li Fig. 23 i; shown the correii .^tbod of eon- 
nfecting the ex; lansion tank for a pot water" heating 
sjrsjem. The s ipply "A" to the^fefak should fee taken 
f^a^ the retur: . pipe "B" from ttit-tadiucx,. and not 
froib t, h . e , jit Rp l y to the radiator. :; The pipe '|C" is an 
overB5w-^onr the tank, and should be cirried to 
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.^OHNSCm'S HANDY '/JffAKUAL. ^ 



. 1 - • - ,H 



/ 
^ 



i ! 



Tilnk Capactt3 • 



Gallons per 
Di^m^ter. Foot oi Depth.' 

2 feet ...u 23.5 

2 feet 6 inch... ;. ' 36.7 

3 if^t ...: 52.9 

3 h^ 6 inch...,, .,.j 72.0 

4 feet ...:-* 94.0 

4 f^^'t 6 inch...! 119.0 

5 ^^ ...-i ...146.9 

5 (^ 6 inch...-. * 1...,'.,. 177.7 

6 f^«t i 221.5 

6 fet 6 inch. . . ; \ 248.2 

7 ^ ....^ ..f t/^ 287.9 

J feet 6 inch 330.5 

8 feet" 376.0 

8 feet 6 inch 424.5 

9 feet '"-^ ^ . i-'?-.',<m\. '^'^v. .-?. >rx \ r:L 475.9 

^"te€^"6^ inch. ................: r. ...: . . . . . . 5S0.45 

10 '^fcei I , ^ . .| <:yi\ . ;; ; ; . . . V. .'; ....... r&sa.6 

11" f^t ^ ' '^^. .;. :... .^ .T. . . . . .^ : .;. . : . . . . i . ..■!tiio.9 

rrarr^^t ... .............^46.0 

i$;^|pet; ,i;r; .:...:........;., ,. 992.0 

148-'feet 0' .i o\. 1151.5 

1^ *et ^'''< : ^.. 1921.9 



2er:;'ttet ,,; . ..J...: ., 2350.1 

25;;^eti ;;;: ? ...j...;;\ :^..;.. 3^72.0 

3©?(|*et I (aU ' r . J ■» !<• . . .-.J 5C87.7 

3*^-fifet' "" ■ •' ' 1 :.;' ....i..7i97.i 

4ft?*ie*t "■:';; :■; •.; t;-..1..9|oo.3 



f^ 






•7* 



Vertical and Horizontal Tank. 



Capacity, 


Diameter. 


Lengrth, 


Approximate 


Gallons. 


Inche§,' ^-, 


> 4;iI1«t. 


Weight. 


66 


18 


5 


220 


65 


20 


5 


250 


'- 100 


22 


. 5. 


1280 


120 


^ 


5 


., 330 


145 


24 


6 


860 " 


170 


■ 24' • 


• 7- 


400 


180 


30 


6- -' 


'- '' '480 


215 


30 


.6 


640 ^ 


250 


30 


7 


') ^^ 


300 


^ 30 


8 ' 


'^K 


. 325 


36 


6 


^^w 


ODD 


36 


•■ 7- '-' 


« 8H» ■ 


420 


36 . 


.8 .. 


sea 


. .■ 430 . . 
< ' .. 575 


42 
42 


I-" 


" S - 


720 


42 


10 


rtSQ ' 


' * ' - . 


• 


1 1 


<• ' .. » 



ff 



i^^A 



:^5c 



Air and Water Presaur^ Tanks. 



■ ' ^ - J f ■ ( ^ 



»-» ■! L 



•♦t- 



BlEUne- 

tor. 

F^et. 



ti 



5 
5 
5 
6 
6 
6 
7 
7 
7 



^" '^i. 



8 



Length 
Feet. 



20 
25 
80 

.20 
28 
36 
20 
28 

?6 
24 
80 
36 



THICKNESS. 



Shell. 



%6 
Me 



Heads. 



H 



Weight. 



6250 

7390 

8580 

7800 

10200 

12450 

8600 

11100 

13600 

11800 

14000 

16200 



Ca^citK 



2923* 

8654 
4B84^ 




6761 
^-8060 

^laB7e^ 



13468 



jqu^^QN*^ n^uY ^j^ji^^ 



T5 















Ait" and ^zterPteatttti^'tihkJB 



l»^- > t> -J fV. ' \lJ tl" 



2253E 



wB-J—rs 



1 Iiiches. 



- - f 



'1 



I 24 

' 24 : 

I 30 
1-80 

8() ; 

! .30 

' :36 
:36 : 

, 36 

36 
42 
42 
42 
42 
42 
42 
42 
^ 
48 
48 
48 

48 : 

48 

48 



J - 



' Lensrtb 
7 Faet 



*' -z 



, 6 

/ r 
. 1^ 

12 

14 

6 

8 

10 

12 

14 

16 

$ 

_ 10 

: 12 

14 

16 

18 

20 

10 

12 

14 

16 

18 

20 

24 



W 






^^ 







1 -■ 



• < li 



50ft 
I JS3Q' 

170 
«)0 
-1000 
750 
900 
1050. 

.;im 
1400^^^ 
1575 
1' 

- \i 
1900 
2200 
2«0 

2900 
2200 
2550 
2900 
8250 
8600. 
3950 
4650 




■f I 



- 1 



£> 
^ 



1 



3 
Capacif^', 
GalBontt 



140 3 
190 ^ 
235 i 
220 f 
:-296 » 
.365 «• 
C440 3 
^515 ^ 
-j3l5 - 

^525 3 
6»3 
735 ^ 

720 2 
865 . 
1000 § 
1150 I 
1300 c) 
1410 




llbuc 
1300 

1500 r 

170O. 
1880 = 
2260 §' 



i^^^_^ai>^ 



J 
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'■' 0»taUe Diameter of Staaixti Wfongfat Inm. Stnini 
Gu mai Water Pipe. From 1-8 to 10 Incliet. 




jPHiseN!!, ««ov ,;(m,K^i. 



^MiMuiwfBuiin of Elbowf siiil 49° EllNrwi quoT \ 
; j 1!^ in. CO B in. Ineluiive. '~~ - - — "' 



EjUhi*!^ caution mu 
lor tlu-«<i. 1 


St be exercised in «illai4^ng 




''-- : 


~':p, 




■ ' ■":-.-o." 


..--:^ 








90' Lon« Tiu'n.EJjlxw*. 

".- . - ;■■■:■■ "^ 


/ 


f 




1^ 


L 


1 


J.. 





aid iticbH 


It 


» 


2 


2t 


3 


* 


5 


6 


' 


s: 


»^^.. 


'*: 


iiV 


» 


aA 


a 


» 


w 


31 


3i 


*A 
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Measurements of Comer and An^le Valv< 




". '■ 



' ' * ' ftH^f ^^xi^t ;a.*M^) 



_..J"^ 



Rifrbt Hand 








f^"~~ I 



- 1 _. ^ 



Left band 



' 1 



r 



/.. 



/ '.ii t. . 



Dimensions r.« An^Ie Radiator V-»»re«. 



Size 



A — Centre to end of union 

B— Centre to face, screwed eiid. 

D— Radius of Ixnly 

E— Centre of outlet to top of 

hand w^955^^i;.f ....^.j.. 
F — Centre to top of Kody ....;.. 



% 



m 

1 




™»er!^ ■.'. 



V a^vas 



Site...^, 
■6 »— ^ 



•yvf-!: 



* *"! — "*-^ *^' — *"1 — f~T — ^ iS-f — ri~r^ 

A-^Centifc toenriofjini0n,...j t...".. '3 *3T^^ ^^ 

B-j-Centrp to face, screwed end. . ,7.. . .'. ~. M J^ " •' 1 r^ 2 



B-j-Centrp to face, screwed end 

^ fc-t-Cfc«ifc^foi{tl^^*bciei|tffeofWlet;.^: ' _ 
Ij D-i-Radl»ispfWjdjr^,;,....j..^...L.,.. 1^. J^ 

F.— Centre of outlet to top of hand wheel . 

F- Centre of outlet to top of hodv 



• K ',^-"";tl9!r=-Pi' 



Mr 



4II 

H 



iX 



iVi» 



mn 



•3710L 074. J 4H 4Hi« 



iT?« 



5Ji 




1755 
1?4 I25i 



jqpNSpWS ,HAM;\Y l^AWU^- 



A few illaEtratioDS showing most successful meth- 
ods of taking connections off mains and risers for 
hot jpajcr, i;i^ciffati9i)j e^Iso_ ^ ho winf[ branches _i 
nectJn 



at jpatcr i;irculati9i)j e^Iso showing _br 
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bAS FlTTEkSV. BLjj^C^;^' 





,, ^*i 




> 




s,^ 


Siit o[ 
TublWt. 


Lefljff5tflf>wtd. 


-f^^ 


J^inch 


20 feet 


. 2 openings 


l^inch 


30 feet 


"3 openingi 


3/ inch 


60 feet 


10 openingi 


1 inch 


TO'feet 


15 openings 


1!^ inch 


100 feet 


30 opening* 


l^inch 


150 feet- — 


60 openings 


2 inch 


200 feet 


100 openings 


2!i inch 


200^e«- 


000 openings 


3 inch 


300 feet 


000 openings 



Drops in double parlor^ large rooms and halls of 
onice buildings must not he less than ^ inch. 



j6^M6if s^iiMfiY^']^kK614e.l 



iz 



Stores, Hospits^^dli#dli9^actorie8« Etc- 

. t^a J MA?14UFACTURBI»^GAS FOR LIGHT 

.'/ '//I "77. - .'rttM'M* ' 






Ti^t ai-r 



±± 



r>ni 1 



ing. 



^ inch. 

1 inch. 
V4 inch. 



1 tk inch -.45Q £aet^ 

i 200 feet.- 



2 inch. 



. ^ ' . : .' t — h 



* "tengSoAlKwed. * * 
fumi s' F. . . . 

.i ' . tni s 



-r^- 



20 feet. 



70 fee, 



>[:i ', , I 



' ,^ 



; i .juuUu 1 . .'..''.-iu^ ; .; !:j:1 



^ .H i 



* Greatest Kumtj^r , 
Allowed| jj ri 



IllltHI I A 



*^4i^- 



1 Opening. 



tleIu^.U) ficetiiiow^piiQS-ii^eBifigSJdM 

12 openings. 
20 openings. 
-35 openingSy.^--- 
i 50 openings. 

.y :i 



■ *' ■ .'...a ■ "" t ; • . ' .■>. 

-..For stores Ihe. running lin^ to be^fuJl. size to. the 

end of fc«n Opewng;.' tt rv o i, ; v ^ (f: 

;A11 dfe6bsitQ'5e }4 iifich, with: set not-^less; thajaC* 

iache&",v i :: , ,; ■ /■,: , ' -' •. ^••: 
ao fectr.of K-inch pipe allowed only; tor tradcet 

lights., v/. ! . . >^"^ ' * '■* ■ 1 / i^- 

s^in ru)niiing 5er(ric^ pipe frorh* front wall to meters" 
t^^fojIlS^wing'rufcs Wiilappilyr- ! ;. - ^ ^ ,; 



r^ 



<' Siiedf 
OpcniBg. 

0*^.4— 



;;'. 



.1 iiich. 

- Ul>i inth.i . 

,,J5 Inth. ' 

H I ill *-* I ' ' * . ' 



1 Greatest ' 

{i Length Allowed. ^ 

i ' . I r ■ 



TOrfedt. 
mfect. \ 
Mfe^t. *'" 
^^fe^t; 



-c:: 



frri * ' I j^' J 



f r-^r ': wis 
Greatest Number ^ . 
or H inl Openings ; , 

' Allowed. ' 



i»ii 



' 1 biienih^. 
■ * 8 opening. ' '_ 
' 5 openings.' ^ 
'Soi^enin^;;' 



' All o|>enings In servicfe must 4>e eqUdl to the «i«e 
of riser, -which in no caseixmst be kss-than ^4n€h» 
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^ * * 



Size of 

ftngine. 

ilLP... 



Fge'0*iiBi|rMHiiJ^q'O^A /- 



. , S2*J^^. jTOAlTjCPftiilMt Length 
Openmsr. Allowed. 

8H,P., ♦....!)< inch 70 feet 

6U. P. »* ..; i . . ..l;4 ln<;h. . .^ . . i ; .100 feet 

7 H. P. . : ; . . . .l>i inbh. .'. . . . ^ .!(*) feet 



l^H. P,»»..,^»r.....*»^2- inch. 



r-»-»-w»-^ •-» 



.140 feet 



Mateffialj for Brickwork <mC Reffular TuhuUr Bollcri 



I t.Tf 



>'l! 



.liJiif 



BoQers. 
in. Ft. 



dOx 8 
90x10 

X 8 



ae 

86x 
86 
86 
42 



9 

10 
12 
10 



X 
X 

42x12 
42x14 
42x 

48x 
4Sx 
48x14 
48 



16 
10 
12 



54 
54 



X.16 
xI2 
xl4 
54x16 
60x10 
60x:i$ 
60x14 
60x16: 
60x18 
66x16 
7fl.x 16 



Common 
Brick. 



5200 

5800 

6200 

6600 

7000 

7800 

10000 

10800 

11600 

12400 

12500 

13200 

14200 

15200 

13800 

1^900 

-16000 

i; 

If 

16100 
17400 
J870O 
1^00 
20^ 
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Fire 
Brick. 



320 
320 

480 

48a 

480 

480 

720 

'720 

720 

720. 

980 

980 

980 

980 

1150' 

1150 

1150 

1280 

1280 

1280 

1280 

1280 

-1460- 

W50 



Sand, 
Bushels. 



42 

46. 
50 

^^6 
62 

86^ 
92 
99 
100 
108 
116 
124 
108 
117 
126 

ll8r 

.128' 
UO 
148 
157 

m 
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Cement. 
Barrels. 



Lime* 
Bhls. 
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Materub-fer Briokwaric of R«(kI«w Tiibidu BoOmi. 
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Maceriab for Bciekwock of Firebox Boilera 
la-inch Wall* 
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iz^ ir\S^^ 




"^mmrW 



,ip^i^-^-^-^^r^a»iKsri^ 



\^&tl^a*3r y^tttttfitfipes 



Iktvm frvn ' 




d ■',' v"ii''^i ....->'i C^^ .'4 



Fig. 31. Exhaust and Feed Piping lor Non-Condensing Plant 




^E'fiy 



Fig. 32. Feed Piping for Condensing Plant 



Hone Powcf of on Eafui«. 

A eqnkla AfMOf (HstoniaiqaarainclM*. 

£> equals Mean presiura of the steam on the piston per iq ia 

Inch. 
V equals Telocity of piston per mitmle In feet. 
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Key to Diafna Fitf.. SrSj . 

Jllustrating the Webster System of, Steam CirculBtion !or Hea^ 

mg Purposes. 

2. Live steam supply to 33. f^etum pnmp^ 

engine. 84. DU^lbffge t^ r etini i ptunp 

- 3.' Bxii4ust iBteam ' from' 3S* - LiveF,tteam^ irappHr to' re> 

. . , , . ionginft ■ • 1 ' . < • twetkt iwmfi. . ^ 

:ji.!)J>np^. ; ; 3fi. ipiferentjpal r/cpalator pr 

. 5j Checic-yalvc. u- vacuum governor. 

6. Grease extractor. 37. C6nhe<fti6i ^ ^rW rcttim 

'7. Water leg. ' * . - ^ to itiiff^viitiali r^gi^ator. 

a Aitti-syphonage '^cAt 88. Return vtgak.: 

'9. '-Cheok^Alvc. , . . . . 8ft..." Vrtnt- ' .••[,.•- \,i t 

10. Baolfc-presspre yid^ 40>1 Return anf| sgfji t^ ieJei 

1}.. ^W^te exhaustr steam .to 41. 1 .watef" heater. , 

' •' atniOsphcre. ^ ' 42. Fi^ed^ Water hWter. 

1^^ Sxhaust steam supply to 4a (Jbld n^tfier^ ^^p|ll^^ to 
'^' fitedxiitater heater. ^- ii^4iwatec<h»tar4< . 

18i> EKhawtj^iim iMPPiari jtor . .44^ Autcjfftai^ ft^v** 

. , ; jhou^hp^g.jnaip. r. -. . ^^: ; ?l9at-op«rj|^e^ i^f^^; \ , 

ii. tdve sJeaiBt fupply to 46. Safety valve.* '* ; 

house heaiing main: ' 47. Thc^ostatit' taieF vilyc, 
ii. t^ressltfiireducin^ ValVc: ' 4a- ftVsft<if c<toiction/tbr«ttii^ 

la Connection from house - " - pipeli > ' " .- . m ' < . t 

, / heating ' ma^ commm^. 40r^;Gre^^ , es^^ractor* { / ' 

-. : ,4?ating pifcasurc to dia;, »/ gj^^^^y^^^e to seiRW,, 
phragm of pressurC're* 51. Qveraow^and drain from 



17.' Hbuse heating maizt ' 52. -l!<ecl(l[^i^te^ t<^''«^ffler fbed 
la ''Hiatbir ' risen 'f : ■•■::'' ,. .c ^fWmptniw •:• i /off..- 

Ji8t Retuia.^ 63- . f loedr^ater. ^^^lOtwHn 

2P. |^^tt|ca^ jpaim^ 64. r^O^JlJftdjPftWp, va ,; 

2J, Hmting.poil., ,, , ^ , ,;5a...F«dp^^a^^^o^-Voi%^ 

22. Radiators. oa Live steam suppuy to 

28. ThermosUtic return boiler fecf^ *^yit^' '^<'' 

%«Iv^--;'t i-^i:-. '!>(7 Cff; -fiootiausti steam nfarota^/re- 



• -v 



ia, Pi^^.^ral^r .;..,,. ^,5a^^.Wiau«t^^^ai^.f5^.^j,^ 
26L, Cold vater supply. ^ , oouer feed pumpw , 

^: RttM^VicCuM ikg4 •'■'-l^r^Dtii^. ^^^^ ''•-•rr-'5..Mf- 
te'- aittilyVeiwbre'kfeufif^" ^'^fl0.'''bhe*ft-yilf«.- 'niis^-n^: 
StiU Wat^« seal^^i/.' •: . .'^j Bidiaomistfta«i>|^u]n(A.lt 

IK)f,vWfter;.Ufc-. v:f^ , ..:.<.■*:' 'J«e4:W|if?F-fJ»^«f^ivo'->T 



n. Vent. 



*..• 
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System. — Fig, 35 
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riz) IS a connection fo Ihe.live stisam rtJirouKh a 
reoticing vaive, th^ controlling pressure being con- 
nected to the heatinc; mfiin (J4)--. ^ , . . , ', / 
~''^(TSi)^il^^'feyep$s^^af6^n'^ reducing valve for enier- 

supply the radiators or coils, (ft' or^fe^.' :^ ^^^ ''^ 







pacity 

"ipila r- ^ ^ . -, -- 

!'"'ir"' 

*=^S i&a'tti)/tftef^iits *iai;<l, Alibis, «tt.V«onPW- 
'{^M^P«^FtffedkWa''it'it8d'%as a cotiiietti 
Ifi^^^c^' i^fcP.' W.c'tf ' Js '¥t<fairea: ■b.?el' •. 'the ^^^ 

placed the automatic vacuum governor (20); tW 5011- 




^vcrnor opens and admits efeld S^ittf to ' 2&sfsi"fii 
holding vacuum, when the vacuum gets up to say 12 
inches, the governor entirely closes off the cold 
water. The weights on governor are adjusted so 
that valve may be set to open or close on any range 
of vacuum. In tins manner any desired vacuum can 
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be maintained, and the usual cqnstan^ Sow of qold 
water which floods the lieater to. the seyer is pre- 
vented. 

At the bottom of (18) is shown a byep^ss conhec- 
tion to sewer, so that plant can be operated as a 
gravity system temporarily it vacHum pump or heat- 
er are being repaired. 

: The discharge pipe from vacwyjm.pu^np tQ beater 
is shown running into a return ,ta^)k (Bi^^iwith aii,air 
vent to roof. With a cipsed fieater tp? feed R^mp 
pulls from tilt jnk and J p|iimpsto[; filers 

through beater .open h^tfrfl^tifnlE. may- 

be small, as it ves tb^.P^pose pt.li^ei;at- 

ing air from t! iter', the .wat^r. ioi^.showii 

between air vi ind haatsr ' preycnJjS stc^qi 

froni escaping er,; .,/ \. ' .' 

With such a vacuum system (athwst f ^?pin i^ay.'he 
circulated tp heat groups .of biuJiliiigs.^CTer^l tb,q^- 
sand feet-fron) tbe powe^ .jm.iise, and witi<^ut fcwk 
pressure on the engines. Back pressure' ^fi^||, is 
.neoes^sary fpr drculatjan ipja ^avity.j^^^t^'.c^Uses 
jlpss; with 80 l!6s. boiler pressiir^.,^;;. epgiijc.,'havit^ 
6 lbs. back pressure will use ^fjout' js'^'mfy^ ^ifW- 
tban it will witiibut theback.Pt^ssufi....,, ^',,^ „„ ",. 
.., Itt.additioB tq thi? fuersayiria»^a,Y^i^im>'^^wein 
whicfc removes air , arid, w^ti;r' oF.patj^engaMoii'Irp?!! 
.the rad'iation gives perfect circulat^oi^yT»^t]5'^'jra^ 
^hammer, air binding,. or water Ioggi;ig, of^tjje.^ciii- 
'ing system. ,' ... ,, , '' ^ , ,.,,.', ^,;j[,, ,.;. 
_'^. ,The!,iriany, advantag;e's,; secure'd^' JJ/.^it"*, P^,,;?^,,*!* 
improved Vacuum System ate Wimpor^Htt&^iy 
lew_tea ting .plants of.an^. si^e'arjijnow inii|jn,i<^«nai. 
.put a y^cuunijSjjsteni^ '.,.■■[,■[ ■ \,: ,; t.ijco u„i , 
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Tli^ PsYil Syatem.— Figs. 57 anil 96. 

ii - ' ' 

i! t . 

The Paul! System illustrated herewith jdiffers from 
all other ^ vacuum systems in that it may be Sip- 
plied roi'W single pipe, gravity plant sa well as to a 
t!f JH>ipe > p||ant; and further, because thf vacuum is 
"bbtained c^ct"in~ea ch in d ivid ual radjiater by con- 
necting the j air pipe to an automatic air-valve of 
special destgjn. 

Taking adhrantage of the fact that water will re- 
turn to thpj lowest point, the Paul System is de- 
signed for jtie independent removal of air only, this 
being accomplished before steam is admitted. The 
air pipe bejliig connected to the autonfatic air valve 
-at iKj^ieliiid cf the radiator or coil farthest removed 
liidmit&e aamission valve and supply pipe, and a 
- -vrfe'--jjW|ig thereby -p«)4«ce4 in ;»11 -sections, 
compIefe^iEiiiid immediate circulation ojf steam must 
result It (sj apparent that circulation ,will be main- 
tained in all I radiators by reason of deicrease in vol- 
ume due to 'condensation of the steanji. 

The standard apparatus used with th^ Paul System 
is remarkable for its simplicity of design and opera- 
tion. In copnection with heating plapfls using ex- 
hau9t/8team,i a special exhausting apparatus operated 
witji'livie^-'stiam is used for producing! vacuum. Un- 
like ordhiarT pumps it has no moving! parts and no 
*~ mechanism requirtng att e nti o n - or repairs. In 3ovr 
~r'"~gfeB^fff-' "plants where live sfeam-ls not available, 
' ' im antonmtic wat^FexfeausfeoTjsinipl^ ,desi^fn,_^of - -"** 
i" "a smjB -^g c t flc air Tmmp, !sii5ed..ta agcpmplish the 
Ljai»*« results. ; .-^^ ;;/ ^^ 

I ^M illustjrationsshow tjie syst^^^ .applied ^it^ier^ 
■fe^ufp-feed or ^[owi^-fe^ pjant^^^^ inay:b^'i44iqavte4! , ., 

or require^ bjir ^xisthig conditions. ^x-.-W. .v 

' ' -. : '! 

;' ^ t "* ' I ' 
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Ci^^city, pj Vacuum Pumpf. 

The capacity qjf a Vacuum Pump to liandle a 
given amount of heating surface depends largely 
upon the chafactetilbf thelSuildih^r'" 

'Thus, if the~reta|"nma1ns~afe long, and the job 
spread out over several scattered buildings, a larger 
pump is required than if the same number of square 
feet of radiation wiere all in one building several 
stories high. 

Again, the number of radiators, or units of heat- 
ing surface, makes sbme difference, as a larger pump 
should be used wh^re there are a large number of 
small units than lypuld be necessary for the same 
amount of heatinfe; surface if divided into fewer, 
large ^nits. 

We list herewith the standard sizes of Vacuum 
Pumps -Sfeith their aeverage xapacitiea in square feet 
oLJiaatingL- surface. These-capacities are for use 
where each coil ^hd radiator is equipped with an 
Automatic Vacuum iTrap as in the Standard Vacuum 
Systems described ijn this book, as these Traps and 
Valves ar^, necessary -tQ„pr£irent the Vacuum Pump 
pulling steam out of the heating system. 

The standard si^ep given can be used where there 
is ordinary steam pressure, say 40 to 100 lbs. If the 
steam pressure is, lower it is necessary to use a 
pump with, a large feteam cylinder, or, if, Jjii;b«4?nesr. . . 
sure is fearried a^ all times, a smaller steani cjrlinder 
may be used! SFot i^Ri^tance, if a S'^xT^xlO" pump would 
ordinarily be vs^d, if steam pressure is to be low — 10 
tcr-80 lbs. — it would be better^to' usea.6rx7vrwK4o^ ■ 
or a 4''x6"xl2" would giver the saflifr":€apacitv-j.ahd\ 
run on 10 lbs. steam pfes^ur^.^ . ~' I~ J|r^ l.iLlT' 

Capacities ^ are given „i n .squSne. (feet "of*-dlt^<{t heaFi- 
ingj surface, or lineal feet^^ j^ l*"pipe in: "Bl^t Coila 

Di#. Stsam Dia. Vaocuiun ',' ^ O^mc^ 

C^jdlnter, Oylinder . ... ] InS^.^t. 

' 4^" X 4" ^ \ S'J .4 2000| 
4^'„„ >x 6" X • 7J ' 3000 
^""^ ^x 6" X^ ■ 8\ ' . 5000 

5^^" X 8" . - x^ ^^ . . 6000 

v^'^o.A .»..iN- T 7" 1 X .-.lO" .'j 7500 

6^ ,.-^^,,.^^ ;x :- lO^^j 10000 



^ ^'\,. X. 9" X.:1J 10^' -.1 15000 

6" X 8" x"^- * 13" ■ —20000 

8" X «>^t'lffl;,ji3cil--'l 12" 35000 

8" X 12" X 12" 6O000 



J ms system tises st^m at a very low pressure. Eatq 
radiator has a graduated ^vdlvb placed at the top which 

> fTh^. nsaa^omitjtit b^ iit>lj!U&4:o(^ i^iyf«i$d.4<^.gi]jit ^ft.^^- 
pant:^>ft(9fl<^^(tiAr' j^ nrftlve^/flT 'bjf ^«:toigiagb:ttfi2?!t^ftff 
pUeasunQimli^ mmiftj -^Tl^ 4f$^iiiiit0r»j4iiidi,rpt^#7^,gip€;r|are 
op(m.tsrt1dieo«(|iQOS|4im^ati'a^ t^iy]»ii^^^9,s^f|k)T^ 

p^)e, hence the system's name— "ATMQSFHHSSQf !' n / o ^ 

'9Pie49ne$fe»ti;ll9i^r^rf)9svti^.-Req\i^e^ 
tiukioMM rmHs^fl^ 1 X!ie> i^iuil^ 0p«i:^ti|igripfe^ur» is i$ye 
ounces i^ thenMMatpr^.talvM^' Uhd^ tMs pi^essm^^^ti^n^ 
&>ws into thirradiitor^«iid[exp«od» in the t&ih tiQ nt^i^i^^pherip 
pEfissune. ) iHece itii^ate-iks beaA i and tfid^eft. down. th<^ insi4e 
ol tisie- radiator as) n^erw- Furtl^r hentja giveQ.>vp^ iQ^ 
tliiQ w^tgt MJa eutifi£ the radiator^retum pope (m\yih$k» vi$ai9BL 

The tlr^^kUsf otit of the. flamn return iH|>e in^ t}M) r^up 
andiCMapts throii^thejC^>en ye»t. ,i 

On]y.direct.ritduktor»;Jitfving insidef p»994S^ l9!0|^ a| the 
top and the bottom (hot w^tec ^ype) should be used. 

Th^gr^ifAtecl'y?^^^)!*^^ notbeji^sgd windju'e^t yadiators 
or 4u^i ^e^t-indir^t nadi^^i^ l^e^./shoiUd be ponnpqted 
up in th^ysu^rtwo pipe sta^d^ :wray.. . , 

The radiators are usually s^t large ^ough ttj^^do the, work 
H^ljpn^g^ty pj^ cent <tf the surface; i$ £J1^ with^team, Ikying 
the re^uij^iuig twenty pfr c^t ^ ^bstrac^ ^e heat from thf 
wato b^o^ it flow» i^tQ ,th|8 fetiTO^, : 

Thi^ is accon^listied by %i^ing the rjadiation required for 
a low itt^ur^ stew? system and.a^iin^pne-qwart^er or twenty7 

"JJ^ ej^^e^fpi^ sfi^m^ gf ^tfeer^pra^ua^ed y^ve^giye^ pei<ect 
conUol ,(^.th^, rocatt^tep;ip^t^e,.whicl^. Sieves, f^el Ij^y pre^ 
vaiting overheating. . . 

by preventing the waste of the heat in^the w?^* ,lt{fi^ 



r 



1041 ^vmfidtv&'^jmy^liiii^^miL, 

provides a safeguard for abnormfdly /cold weather, as t 
steam pressure above the normal (derating pdnt. 

^ Wi&e^ steaib i^ ree^v^f^cm^Htf «altid««0Qfoe|thehi 
eompatiy 4sU2^*eiE«ecidd the 6ei>^(»' i^ ^irith«^ gate vi 
thrc^gh the^buildi&g tvtillireadyifor exptteosbtyl^^theb. 

The:xx>nttactbi^ CfefeA 1li6iia& a' pressoret regtilating 
aM e^ttiendM the supply afidire^um piping tothe^radiato: 
shown in liife ilRjfetfaiioh/ ' - - t i ■/ir^'^^>.fy .fij ->..., 
' Water cbllfec^g id the supply ^^a^i|^<^aitted^ 
deepidil intd th^ bottiotty of a rfeccll^lbr wfeidrkws voi 
t6 the ^t»; A gauge t^ indict the {leisure ds p4ac< 
thfe steaiSi foain at aUcoivenMiit point?' Retonui 'are 
tbte topf'M th^ recelVft^J arhte^v^^atte^lfe^lntolihe 
^hd orerfldws intJo thef nwilr. IThC'ttrr escsqjeb <hn) 
ojiefrvent p^e from ^e?top of <ih«r rei^drer;^ "O^ic^ & 
^p fifte^h fee« above' the 'return. ^ ^TBe ^scki^e^oid 
meter is connected to sewer^ tx^^f^vk^ ohtoirbtunt^isai 



! ^Mi 



;f -»!m 



the ^^^^ (Mrect^ by the heating ^tufe^kmy. 

.f.<? ■' .'•'■ ■'" '' ' '^^:W ''^"^' > -o+K-J '.d 

" Wftere steam k'tis^ firbb a^bb5i^=hi^&eltefl<lHi^,¥s] 
bf 'stl^^ly aild ttetum' pifjing fe'^instdHfec* "itrhith i^^ilMj 
many respects to astaiidii<d^tWp5pfe'^teaiii^FirtSSTii%fig3 
as* Willie 'bli^tnXedfit)m^ the iHujitraitibn: - ^-^oJ-^fi^-^ • f* 
-^ *rhe stfeani'main canb^drkiAed ttocm^ aBSfeji'^^i 
fe^^e rtern or it caii" be^draine^t^ a'^ardtt^f^ 




fite ifrtO'^ffie bbile^the^air'^^^iliih^^tSif^ 

which is run up in any convenient flue for ai^lttlsf^ft^etf 1 

b^*kt<lieast' tTfrtS'f^e£''a!)<^^W<^^^Wtrd-^ liHe?>'^ JVri^c*.i;i^1 
arc used, .^iiij/wf.rjvo :i :iii 

^^ttfJdeStttr'pSiyt/'^ ^'*''' '^'^ *^' *■*''''' ^*^'' '^"iln-"'^iq 
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The Moline System of Vacuum- Vapor Heating. 

The Moline System is a heating system that com- 
bines in one all of the advantages of vapor vacuum 
and pressure Ideating without any of the bad features 
of such work. _ 

; Steam heat is circulated* naturally In a system of 
piping and radiators with as little pressure as in a 
kettle boiling on the back of a stove. } 

Any good steam boiler may be used,^ but it must 
be selected with proper, regard to the work e^^ecteq 
of it, the fuel to be used and most of all to the chim-* 
ney available. 

Hot water radiators are used, but tlie size of tfie 
radiators is smaller than is needed. for hot water 
heating. ' 

A two-pipe system of pipiiig is used to carry steam 
to the tops of the radiators ajid water and air ^way 
from them. 

Spepiail radiator supply yalves are used with 'pat* 
ented reBtrictor sleeves that give each radiator what 
•steatn jt peeds; no more. . [ 

, Thci'vent openings ^on the radiators are plugged. 
There is. nD^cnatice for Teaks or drips from vents, no^ 
any vents to, clog tipw 

Th«u return valves are simply l^ok shield valves 
with patented restrictors in them to pa§s the air an^ 
water, but to limit the amount of steam that can 
flow into the return lines. 

There are no automatic valves of any sort on th^ 
radiators. The Moline ejector first relieves the mains 
iof air and then when steam flows through jt assists 
the circulation by dropping the pressure in the air 
plains through the suction on ^hem. 

The Moline condenscrr condenses the steam from 
the ejector jet, fuii^her assisting circulation, serves. 
ks a reservoir for the air when there is a va cuum on 
the h e ating s v slcm a nd protects tile "atnfap from 
steam until all the radiators are hot. It also protects 
the Moline air trap, the only automatic device on a 
Moline System, from dirt and other foreign matter. 

The Moline air trap keeps the piping and radiators 
open to the atmosphere, giving a free passage of air 
from the radiators until they are hot. 
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Spedfication Key for Tnncal L^out of 
Vactmm Sratem. 

1 Engine and Generator. 

2 Exhaust Pipe from Engine. 

■ 3" LeWPfessiiTe Trapl ■ , " 

■ 4 High Pressure Trap. 
; 5 Vacuum Gauge (Return). 
. 6 Pressure Gauge (Supply). 



Pump Exhausts. 

Boiler Feed Pump. 

Lubricator. 

Return Tubular Boiler. 
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pie. Long supplies being graded from the boiler to 
low point at farthest end, simplifying control of the 
radiator by putting valve within easy reach. 
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Gheefci va)ve»;|ifqvw,t tlfei,w4(Hr ^j^l^-^jx the boiler, 

or. gotB(c.ioto,the.rBt»i:«|i!.^r;, o, -,,',„ ^jj ,,,,', j^,,; 

The drafts are*«per«Undtl>K 8i nwM.-.lfsiin^ fl^m^, 

the water in the regu\a^pi;,.])6iile,.wHimWiQf,h atis; 
on the diaphragm, and controls (he draTU QirbligH 'k' 



tubular heafe'f^^Hterin^'aV thf t6p'6f heater and dis- 
cbargiag from outlet through loop with vent, to con- 
densation meter. 

Cold water supply connects near bottom of beater, 
and diBchargcs through flow near top of tube cham- 
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ber, '^nd thehce passed "tffrdugh' iiti '^axiSai^f hcKter 
that raises Uie water to the' required' 'tenfperatnre in 
case'the coiidelnsation !■ not 'somcicnt. ' i ;' •' 

,Tl]e method has proven Very effititat, -utilizinir heett 
that i^ frequently wasted, (spMially when large qnwn- 
^ties of warm water are used. [ ' "''■ -■ 



Se^ by Ceotoal'.fliMi'ni'J^^!,', 
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Combination Hot Waimt^md Wh» Ajr^^eattng. 

The advantages attending the combination system 
of heating, in supplying fresh warm air throagb the 
registers and circulating hot water through radiators 
for warming large and fine residences a(« portrayed 
to advantage in a (fesdr^tion of an equipment of which 
a design is shown on the following page. | 

Considerable experimenting in the sliafF of bal- 
ancing the heaters with the radiators has been done 
during the past 15 years. This type ol furnace has 
overcome this difficulty. ' 

This system not oi^ly accomplishes al| diat the ex- 
pensive "indirect" steam or hot water isystem does, 

' eep9 t^e ail' i*arm in the 

iators after we have sent 
air thoroughly warmed 

pure air into the rooms 
itors produces a circula- 
1 air' in every comer of 
g an'-even temperature 

care.pf by* this perfect 
constantly changing and 
ighly wgrme.d, i/ore en- i 
D draft createia7 ; 

e in using the combina- i 
tion system in. mild ^weather, as the air is warmed j 
from the furnace before the water gets hbt.anJ you 
do not have to run so heavy a fire. \ 

With straight hot ^ater heating, it requires some I 
lime to get the wkter!hot and circulating, while with 
steam it is the sarite, :as it takes quite a( fire to raise 
steam. With ail Hot water plants it take ft,thei water 

the house overheated, at times. We beljere by com- 
bination system, froni 15 to 25 per cent tak be saved 
in fuel. ■: \ ; ; 

The Duplex Hot' "Water Heater, as shown in illus- 
tration, is the fire &:>t; it takes the place o|f the brick 
and is made in vairititMr siies, suitable tot^ke care of 
amount of radiatiqii required. They will! heat from 
50 feet to 850 squgjre 'feej of direct radiation. The 
water heaters practically represent a hot water boiler 
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Forced Circulation Hot Water ^Heatinj^. 

' ' ill l?irge systems of tiot Wat etiieatihg, w^Sf is.iisied 
as the h^atiilg m'ediub,'ancf is' arcur^ted^ffe 
systepi oi supply aad returti ibains?/ coils 6r radiators, 
^Eicn, with the exception of certstiil tninpr details, 
aire quite similar' to thbse used In' steam hfeating^fSic- 
tice. In a properly designed system, the supply atid 
return mains are arranged so that the floW Of ^^it^r 
will be in the direction naturally indiiced by grarvlty, 
so tlfat this force will assist as far as pOs$ible iii pTOr 
ducing circulation. A pump, usually of the centri- 
fugal type, is placed in the circuit, by m^ansof wliit^h 
positive and controllable circulation in all parts of 
the system is assnred. Hence the term ^Hot Wa^ 
Heating by Forced Circulation." , . 

! Where there is a power plant, and exhaust steam is 
available for heating, the water of circulation is 
^heated by passing through a tubular heater, similar 
to the closed type of feed water heater. In addition 
to the^ exhaust steam heater, an auxiliary heater^ 
smaller in size, is also installed, for heating the cir- 
culating water with live steam, when the supply of 
exhaust steam is either insufficient or entirely lacking. 

The circulating water, after leaving the . ptunp, 
passes first through the heater, and thence into the 
main supply line. The velocity of flow is successively 
reduced as this main supply line separates into vari- 
ious branches and thence into connections to the heat- 
ing surface, the sum total cross section area of these 
individual connections being much greater than the 
cross section area of the main as it leaves the heater, 
After slowly passing through the radiation units, so 
that ample time for giving up its heat is afforded, the 
water again gathers velocity through reduced total 
cross section area of mains until it passes into the in- 
let side of the pump, thereby completing the circuit. 

An expansion tank, generally located at the highest 
point of the system, provides fof expansion and con- 
traction due to varying temperatures of water. This 
tank is provided with an overflow pipe and inlet pipe* 
the latter being controlled by an automatic water 
feeder which admits water to the system when the 
level in the tank goes below a certain point. All the 
water in the system circulates in a closed circuit, an4 
the same water is used over and over again, no fresh 
water being adtnitted except to equalise thc^lpss from 
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leakage and overflow from expansion tank. Conse- 
quently, -the -circulating ,jmm|x does- not w^rk, any 
static heiftf'dis tlTe'static head is" the same" on both 
inlet and, outlet, but only against a friction head] and 
all work ^hich it performs is used in overcominlg the 
friction c4 water in passing through the systei^. 

It is the advantages of ^hot water heatinff by 
forced circulation" as 'con^pf red. tp* JSracuum fteam 
heating" jthat this article; is -Intended to demonstrate. 
In doingf this it will be i ouf endeavor to avoid any 
highly colored statietfients, presenting only facts, 
stated simply, and in such a way as to permit of their 
being chfecked by the gpod judgment, bf architects, 
engineers; manufacturers, and others who may be in* 
teres ted ip this subject 
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Single Pipe Hot Water SyBtem. 

Ordinarily there shoittS'ii'E i'Wfti'SttAsed on top 
of the boilers to 'branch ..8»4li ■wiy^'SftH use sweep 
fittings. This will Inake^^a "p^rfccJ system of hot 
water heating, and do away wifliV^ifii^gaif^^^^ the 
basement. .., ..- -, .■ ■^j-^^". 

Beatms' by' Steam 9a Sami| Level with Bmler. 

By tliis-systei^ Of iieating witb. stcaiiT y^u can do 
away with all overhead radiators. Radiators can be 
placed on the floor or walls oti same level 'With boil- 
ers. A more elaborate job £xa be installed by using 
a receiving tank, hut I am showing the economical 
way of installing a steam heating plant, and at the 
same time, doing away- with the overhead: radiation. 

Drawing shows a low pressure system ,yith hand 
pump. A tew strokes of the pump, a few ti^es'a day, 
is all that is required to keep the system freij ofwater. 

In a high pressure system. a iteat^ ^uDip ^ould 
be used whicn can be operated on 30 to ^.poands of 
ateam pressure, 

Fqt the sake of bein^ shown more plainly, th^re- 
turn pipe is shown below the feed pipe. In practice, 
however, the feed and return pipes will, as usually, 
be run on about the same level. • 
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Tlie blaber.tlie pressare tbe smaller the Talje; the lower 

the ^ l i w il t >6entwg«gtB«rwafe3irj i^lnaqg ol woll 

^^dlfffipla^lt^SUil^^irtia i('lB-™PBClA;l»D-Ffi«- 
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How to Specify tlie Spurki Systeaof Heatutg. 
In addition to the supply and return pipee,-etc., 



used in connection with the Heating System, furnigh 
Aai install the necessary air piping Mr equipping t]ie 
entire plan with the Sparks System of PoB^ive^eatu 
Circulation, supplying all the necessary air valves, 
I'&ctiuni pump, etc., complete' &3 hereinafter specified^ 
"I'rom the automatic air valves on all radlaVors and 
c»ils:run.Ji"'Connection8 anld /Lie into .(^"'horiioiital 
arms, which ar« run and connected ta yi'- rittra, 'ras 
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.: ,. .tn Steam Traps oiul Tfieir Duties. , ']''■ 
SbedBi'trajps area it^cesfiary factor in ttearly a^ 
power and heating plants, as they effect a great sav»- 
wigrby autpmatkaUif c^ccitiplg' 'the oondonsatMR- vjith- 
mtt^Bs^of stai)]i,Laftra[li<U)'.as it i» accumulated,; ■(:< 
li^Alt.teaJn iteun lioes'^Muldha-ve^a iir^ klfated At 
4fa fartheu point- f/am thiK botttf, tthereby ineiuitur 
"dry^i«t«abaj,dnd;ithffi hig;besl effieitnoyj fof enjpnes, 
B to pertor~ 



pomps or whatever worlc the s 



1^0 JOHNSON'S HANDY MANUAL. 

All steam separators on main steam lines leading" 
to engines, jacketed cooking Irettle^, laundry mangles^ 
jdrying rooms and dry kilns should be trapped, alsa 
^11 heating apparatus whipr^p the condensation is not| 
piped direct back to the Dqiler. | 

• Great care sl^^tjld^e taken in die-k|cation and posi- 
tion of the-trap.! Tf shoul4 be plad^d b€^ow the leve 
pf the lowj^ o|>dhipg d wt^tyyg; a^ patetus i t is t 

Erain, also^n-^ cj^Wenienti pofeitiQii|#frere it is easily 
ccessible f or cteanhi^^ut ^nd^c^^alfing. I 

Before attaching the} steam trap, blow out thor-j 
ughly the steam cqitp ^r fipl^aratus on which thq 
rap is to be used, it^ orde^^ tQ ^e^ove all sediment 
rid rust. . J ' I 

To connect the trap prjoperly; a union and globe 
{valve should be placid on the^^^t line and if the 
jtrap is discharging above^thre level of the discharge, 
opening, it is also necessaify to have a check valve in 
the discharge line. No i check valve is necessary 
where the discharge has a iree opening and below the 
level of the trap. \[ 

Where several traps discharge intcy one main dis- 
charge line, a check valvfe is necessary on the dis- 
k:harge line of each individual trap. 

I One steam trap may bfc, connected to several dif- 
Iferent apparatus with good results, provided a uni- 
form steam pressure is maintained at all times on th 
system. It is always advisable .when making up 
connection of this kind totjrun th4 several drips (wit 
a check valve on each line) ifi|o *iis large a header ai 
practicable, and attach tfo^ triap^^ the header, th4 
parge header has the effecf elf equali^n^,the pressuri 
to a certain degree and prcldiic^^ better; results. | 

I When the pressure varies t<^ any extent in the sev 
leral apparatus or steam- coiIs;ii the' one;-naying th 
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Jiighest pressure w ill discharge freely an d back 
mto those hayi^^g. a Tower pressui;erin'1^ of tKls 

kind the besit i'6feufts'c4n't)niy be dbtiflnid by attach- 
ing .separate} trap^^Tto, the ones feavi^g ^^eiqijij^l^pes- 

-'A vfery- eommon^ Ironbl^ with st«am: trap^is eaiu^e^ 
by l6vr^place« or podkets in the piping^systcm.^^ Water 
^fo^htialaftes iti thes« lavU;&pet8 and is:>forced ithi^6tigh 
liKto^^' the 'jerap>'brt.m^erval<^; causing an ttndrtfi di^ 
'Chargie*> Whete the qoaiEtitir^:bf acrhithnlateni: water is 



sufficient and the steam valve in the line is opened 
suddenly, this water is forced through the pipes at 
such a high velocity as to cause^water hammer, which 
is very destructiv^*fd ffi€'*fHiole piping system. 
Always avoid all low spots or^ockets in your piping 

r 5 t e rn. " ■ — 

Fig. ( 1 ) shows an Anderson steam trap connected 
a ho rizo ntal steam separjittor. 

TheH aipfe rson-^ an ideal steam- trap^ ^er^t in 
( very^cta i^ ayc urateiy "fauilt ^ material best sjuited 
i or th^gpinpTTgeTj-j^c 

i ble. v&PtTtt>lcte "wffiwater gaugeri^^lMtsSt air Valve, j 
Ijlow-^flF^ahrean^scdiment str ain er . B o t h'the lyalve' 
4nd valve seat can be removed without breaking aj 
earn joint or pipe connection. The valve is aljways 
eked with at least three inches of water, making the 
scape of steam impossible. The strainer and|jsedi- 
ent chamber prevent sediment or scale getting into 
e valve. A glass water gauge fitted to th^j trap| 
akes it possible to ascertain at a glange whetherl 
^e trap is working properly. These traps wlli lift 
ater against any back pressure less than the'i^res-i 
re at the trap. Made for high or low pressiire or 
haust steam. 

Fig. ( 2 ) illustrates a means of utilizing the tjatent 
Ik eat in the water of condfiiLsation^rom .steam Heated 
ladiation, where the wtoe^t^ flot uscjl;^or othejj pur-' 
loses. This illustration siaow^ an :And!erson steamj 
trap which discharges td^ cohdi^hsatlQn itito an jiuxil-l 
iary heating coil. This coil can be;^,la^d jijither 
above, below or on a tevel with the dischajtge open- 
ihg of the trap ; however, if placed ab6ve tn^ traj) the 

J team pressure mi|st be; sumcient to eleyate th^j con- 
ensatSfe. By thi^ arrangement the latent he^ that! 
*' '=SlDi;e4^m\j» water i^an be utilized*, thereby effect-j 
g |i l^tsi\ saving. Thfe An d er so n i£apy4>eing oJE con-^ 
4 Jvill force the water through these 'ejrtraj 
^coila in a. continuous .stream and not ^treate- 
mer. In instaTIatioris"oI this kind" a globej 
Ive, check valve and union should be placed be-| 
een the radiation and steam trap as well as be-i 

t€fi iht t6\\ atid tfai^. 

It is obvious that installations of this nature will 
insure a considerable saving. 
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Autonwtic Air FuntiuMi, Chicago, IU~ 
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Sdot> «nd smoke Ss thcibaiW of most erery city. 
Witbthiyifucnaceiinatalled th«K -obnoitieus nuisances 
will be eliminated and lh«iF blessings lOf a: clean' city 
may; bo. enjoyed byiall.: - ■... ■■ i'-,. .1 

■ This -ftirtiace completely .consumes all smolce and 
ad(>t and should' be ihstalled' in evecyi power plant 
in America; ' r.l ,•. ■-- 
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... ' , ■' /''^. ' -:'vor:'*': ^ 
The Webster Standard Air Washer and the Web. 
«ter Ty^e *W Air Washer iwifl be idisctistcd hcire, 
since they are the types' tholttf recently iiisedi Ih 
ordinary heatingr and ventiliitiott; ■ Where either'lair 
cleansing or humidity control 2s the dominant iattor 
in the selection of the appatatMs^ tJte Wiebsttr Stand- 
ard Air Washer is recommended., Whei^aizrcooHng 
is of importance and air cleansing and humidity! ton* 

trial ^ equal or sprnnHary importance., ^\^^ Wfih^l^.f*" 

Type "A" Air Washer is recommended. ; 

} Both include the essential features of a casing, eti- 

j closing a spray chamber, spray device and eliminator 

*for the removal of entrained moisture; a water tank 
extending under the entire apparatus; centrifugraf 
pump for maintaining circulation of spray water bej- 

jtween the tank and spray device; and such accesj- 
sories as a strainer, ball float valve for automatically 
admitting fresh water, overflow fitting, inspection 

\ doors or windows, pressure gauge, mist shields, spray- 

, apron and the like. ' 

The Webster Standard Air Washer differs from al 

.others, chiefly in the manner in which the air an^ 
spray water are brought into contact. The Webstei* 
spray device consists of a brass pipe of ample size exS- 

: tending across the full width of the dpray chambel* 
and secured to the roof. This pipf^ contains a series 

' of apertures on each side, spaced on 6" centers, for 
the discharge of the spray water. The. water jets 
impinge on the lips of a curved copper hood-secured 
to the upper h?ilf of the pipe — at a slight angle froip 
the tangential, follow the curve of the hood to its 
edge, flare out fan-shaped and shoot downward ifi 

' interlaced sheets of rain and spray crossing the a^ 
at a right angle to its flow, and precipitating prac- 
tically all the dirt from the air directly into the tank. 
The water orifices are 7/82" in diameter, and are 
absolutely "non-clogging." The strainer covering 
the end of suction to pump is of rather coarse mesl}, 

' so that premature clogging x»f it is elimikiated witb- 

; out endangering the continuous operation of th^ 
spray device. This non-clogging feature, as well ajs 
the extreme simplicity of the whole, is appreciated 
by the operating man, since it means little attention. 

V It alsct-eliminates the necessity, of mechanical cog- 

trivances for automatically flushing the spray device 
to keep it clean — all of which have been more or less 
impractical in actual service. 
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The Webster EMmiaaW 

tors. . It 13 built up,c^ b 
baiflea aTjrane^d' in t^o s^ 
tically. TtO: verticaj distat 
.whKihT«dua«6.the resistaji 
consistent with perfect ifi 
turei^ Aeiflg slightly-indtn 
baffles allow the waiter an< 
■escaped thceptstx, t» draj) 
eutteri' thence to ih« tanti 

ine'nt'«aicb baffle is h^dlingan equal amotuit ot mois- 
ture, and same is immediately removed from further 
cbntai^ti'witb'lher air current, thereby insuring perfect 
dimiaatian -^ entrained moisture. 

^Mist qhielda eecuredrto the sidg angle at the front 
>of tke casing break up eddy currents and together 
witfa the apron at the frojit of the tank prevent mist 
from tailing outaide- 

The'length of the Webater Standard Air Washer 
^S'-'IO") adapts it to the limited space usually avail- 
able/for apparatus of thif character. 
■ The Webster "Type A".Aif Wa*herjn its general 
constTiiction is the seme rs the Webster Standard. 
The length is increased to 7 '-9", and the method of 
b'rmgitlgithe »ater aad air into contact is , different. 
' The easeiltial factors necessary to securq highly 
efRctent cooling, are: extremely intimate contact be- 
tween air and 'vater without handling, an excess' 
water volume; ceiaparattvely long contt^t, and u 
form distribufion at air and water oVCE the entire 
■pray chancer area. The .mist noezles are placed 
Aboot otte toot from, the front of thecaaing, a header 
extends the entire width o£ the apparatus, a few 
inches' above the watier line- in the tanlc Rjsersare 
tappc4;into.this at 'intervals for supplying the mist 
nozslcis, and. e<xtend the fuU.heigbt of thcii casing. 
The spacing of the risers and nozzles is dependent 
on the aindnnt of-fcooJing that is desiced. 

The Webster spiral mist nozzles (patented) used 
in the Webiter "Type A" Air Washer are made of 
brasB. . Each' consists of a base- which scrcwa into 
the risetf.and a casing enclosing a spiral interior £a^- 
ing.'for'giving^theiwater'a r6tative eflred. TJtfi daing 
witbr cAciMed ^>t^al screw* into the base>i The in- 
-terJoPliBS two ipiralwater passages of ubiforiQl]' dc- 
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creasiiig cross sectional area. The jets from ^ch 
spiral leiEive tlKl same tanjg^entially; the centrifugal 
action in addition to the intetfetence bf the two jets 
in the orifice causes the water to Ve atomized into a 
cone-shaped cloud of mist an4 fog^ The "cones" 
from the adjacent nozzles interlace s6 that' a uniform 
distribution of wscter is secured. 

The mist nozzles' afford the meams of breaking up 
the spray water so finely that the aggregate surface 
of the particles into wliich each gallon' of Water is 
divided is very large, thus increasing the rapidity nof 
h^at transfer front air to water- with the 'attendant 
cooling. : , . , 

Elaborate tests Were ttfece^sary to determine the 
cooling obtainable by -the '*Type A" air washer for 
different initial air conditionSf^ water tempa^ttires 
and water -volumes; The larjgfe number of varieibles 
iiVtblved itiakes a rational formula lor- the caledla- 
tion of cooling under all conditions practically im- 
possible; with thfe expe**imen^al data re^ottiilg from 
the abbvemf^ntioned tests; the calctilatka^f ^oh whidi 
,to proportion air and water >volttmie9i for oi>taixiiiig 
anji^- desired 'result, i-fe i Arery si^iplle matter. / ■ • ]' • 

For air cleansing tllis^type is nbt excelled; by any 
^Pi^aratus of the- mist no2fzie type :: >/i / ... i :./ 

The' Webster Sj^sterti of H^tmidityCoritrohcan tte 
applied to either type of apparatus With equal facil- 
ity. It involves dimply the ' use- of: btdinary-thcT- 
ihoistatic devicess with whidh all operating^ isngineers 
are familiar/ The systien* provides for controlling 
ahd maiiitaSning the desired ab^ufteihumi^ty of-^the 
air leaving -the "^if Washer, and wirichi reheated to the 
desired room temperature; maintains tlose^y thepte- 
determhled" relative huinidity;.^ r ; i}'<; -j],, * , 

Bor this purp6se a comrtant ^predetermined teniper- 
ature of the air -leaving the air ^ washed is maintained 
by controlling > the st&m suppfly to the :tem(keriii«: 

The sprajr Wat^r in. the sur. Washer tankrss; wdrmed 
^■and ^alntstined at^a practically constaJit pred^er- 
' milled temperature by the 'usejof a watertLexiipeiiatttre 
> tegt^Xftor < which^ conti^ols 6team injection thi?ougfh 

^eam* and 'wkter ^xem jAatctd^ in»de tflfiebasr; Washer 
^t^tikj ♦!» other' Jwords, the-desired absohitet^mih^y 
-^ts otJikinedby mstintaining-^^yrdctiqallyjeb^stontipre- 

tktelrmimdvd^eixMitialdjetweeiiith.ff tempanditune of 
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the air leaving tHe air wiasheFttiicTfhfe temperature of 
the spray water used. 

The waftningr afld ffiaintaiiring of the spray water- — 
at a constant predetermined temperature serves the 
double purpose of enabling the air leaving the pri- 
mary hea^r to pass through the air washer and 
humidifier with but a slight drop in temperature and , 
further enables tht! air to absorb the water vapor to 
which the latent heat of evaporation is supplied. 

Itf^linild further be stated that the air leavinisr the , 

-£WcpB.tcr.jyr Washer, as usuaHy operated, is never 

complefely'satifrated, liut when arranged for humjd- • 

ity control as above described, would leave the air i 

washer at about 90 per cent saturation. ! 

If we, therefore, desire to obtain an absolute hu-- j 
midity of, say 3.4 grains per cubic foot, correspond- t 
ing*fo 60 per cent relative humidity at 65 deg. F., j 
the . temperature of the air leaving the air washer 
shoiild be^bout*48 deg. F., since air at this t^mpem- j 
ture and 9!o per cont saturation contains 3.4 grains of j 
moisture per cjibic foot. j 

Hsj^l^BA^g ati Extreme outside condition of'Udeg. t 
-F^'^ani^ per -^ent -relative humidity, me abs^oTuifi. 
-Tiumid5iy'i«-J4 ^ain per cubic foot." The difference: . 
b^l^'eftlTfit^f aSd^the dtsire^ humidity" V- j 

tl^ amount of steam which is required per cubic foot j 
ofair^an^d; it then becomes-.easy to calculate- the , . 
boiler Jjorse power required fofTiumidification. : '' 

< • 

'il^'m '. ■■ ■ 

Ml' I'M - : 
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Cut illustrating the "Chicago" Condensation Pump 
and^how it can bejipplred in keeping a heating system 

'clear of condensation " wafen "This condensation 
pU^mp is far superior over any other make. 

'The condensation ,pump iS; used where it is desired 
to '. keep -a hating system clear pi water where, 
through^ settling cS fouhdations, water pockets have 
formed Jn the piping, where the he9;tirig pipes are be- 
loiy th«! water Uvel'in boiler, where it is difficult to 
n^ji^idiia tie proper temperature during winter 

-inpnths;' for all these troubles the automatic electric 
condensation pump affords instant and perm|inent 
relief. 

Radiators below Water level in boiler may also be 
kept as clear as if it were above the boiler level; with 
ita^use you may avoid placiikg radiators against ceil- 
ing; build a small ^it about 2' deep and about 6' 
square, place condensation pump in it and connect re- 
turn pipe'tOi'lrfe^eiver; this will alidw you to place 
radiators op, the floor line and you will avoid the ne- 
cessity of building a pit for the boiler. 

^^M!^ 'outfit coi!«i5.ts of a turbine pump fitted'fwith 
off^V?>62k^'*i^g^oiied bearings, electric motor, tiuto- 

. nSfe clectrlc-'controllihg switch and automatic tHt 
reldeiving tank. Thti return water flows into receiv- 
ittg^tai4^>uJitiL4t4«-neaply fullr when it tilts, closing 
tn^ electric sw i tch aud^starting pump and^ motor 
which fcumps water back into boiler when Jt auto- 
mati€^lly-«^5ps.-"i[t5op«rat€i^oot,2^3 ininutes ercYy- 
15 toa^jminutes. The cost to operate it isrsa sitiall 
it irtaToty to be considered. 



'- K-- 



'ij- 

^ t- BO, 



Tne following Table gives Siz)B|s on 



1 



Condensation Pumps 



fees 



3: 



se=r 



Square FeFt~ * 
Dit^:iRsdi^tion 



i.ooO 

6.000 
10,000 
15,000 

2QD0a 

25,000 



-4f. P^ 

of Motor 



tt *i> 



% 

Va 

2 

2. 

2 



Approjdntote \ 



'- - 30OLfe9. 

600 '^" 

650 '* 

700 " 

1.0(10 *• 

1.100 

1,~200 



-«t 



Boiler Pressures 
\ip to 



8 Lbs. 

15 ". 

20 " 

20 " 

20 " 

20 " 
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Tha Cochrane Improv«d Steam-Suck and Cut-Oot 
ValV« Heater and Receiver is an. open feed water 
heater lor use in connection with exhaust steam heat- 
ing systems of both the back pressure and vacuum 
types, and is distinguished hy the extra large oil 
separator forming a part of it. This separator has 
sufficient capacity to purify all of the exhaust steam 
delivered by the engines and pumps, that is, not 
only the steam consumed in heating the boiler-feed 
water and reheating the returns in the heater, but 
also the aurplns exhaust steam which passes to the 
heating or drying system or escapes to the atmos- 
. phere. Steam that is to be used in a heating system 
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should always be purified of oil in order that the con- 
densed returns may be suitable for use as boiler feed, 
and that the heatirtlgr colls a^ piping system may not 
become coated internally With oil and grea&e. 

So that the separator may continue supplying puri- 
fied steam to the heating system while the heater 
itself -is being opened for cleaning or inspection, a 
cut-out valve is provided to close the opening be- 
tween the separator and the body of the heater. 
Likewise, in order that the trap attached to the heater 
may continue to drain the separator during such peri- 
ods, another valve is arranged to close the opening 
from the heater overflow into the trap. Both valves 
are operated in conjunction by a combination- valve 
gear, which on the larger si^es is so axranged that the 
small valve in the trap opens before arid closes after 
the large valve in the separator, whereby unbalanced 
steam pressure on the large valve is equalized ;))ef ore 
the latter is moved. These valves, in connection with 
the large separator, give all the advantages of a 
heater and receiver plus an independent separator 
large enough to handle the entire exhaust of the 
engine and located in a by-pass around the heater. 
The advantages of the combined arrangpement, in the 
way of simplicity and small space requirements, will 
be evident by comparing the typical exhaust steam 
heating systems equipped with this hea^ter, as shown 
in the drawings, with the u«ual methods of ponnect* 
ing up installations to dc) the ^ame work. : 

Fig. 1, cut 2836, shows a typical eXhaa^t steam 
heating system installed -with a Cochrane Steam- 
Stack and Cul-Out yalve Heater, and ileceiver,-which 
dispenses with the returh tanic, grease extractor, and 
do^ed.|ieater with trap.tp drain same, which would 
have b^en required othervyise; The ctdfecd heaters 
ordinarily used, ^v'ith.otit the protection; of ah oil sep- 
arator, soon become coated SKrith bil and grease, 
greatly re'ducing their eflficiency, whil^the' heating 
efficiency of the Cochranfe- heater remains- perfect 
indefitiitely^ since the heat traiisftiiselott' U imhiediate 
from; steam to water.- ' .- = i ■ ^- ; ■ ' i . 

"_''•■'■ . •'■ ' • ' ' ' \.d [■ }-: , ' .. 

- ■■ •- ;i i;: : ' * . ;". r ^-' ;!'•;'' 

■ ^ ''•• ■'•• ^- '' ■■ * "! i:;-^ )C. . , 
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Illustrates the^ ^pi;>!icaHdt|f Of ibT^iw heater to 
t^ Swttottd^ Compouiid Viicuum System,' in: T^hkh 
S^6hdary fadiatofs are employed to utilize^ the healt: 
remaining in the condensation <after it has esc^cped 
from ^he main steam radiatbrfef. l^e use of the Seconal 
dar^ radiators results in a loWer temperature loi thio 
returns which can therefore be handled more easiiyi 
by the vacuum pump without fcol<f watei* injecti^dn. 
. Sii^ai' economies are shown in the liistallatioiix>f 
a -fet^am'^tack and cut-out valve heatec and reeeiver. 
in connection with the Kieley System. A d<^fceni 
otl^tr ^xhWst itfeam beatilig Systems in- generafl use 
at^e shown ih the **Exhaust Steam Relatfii^iEnfiyclo^ 
pcfdiV publi^ed by the 'Harrison Safety :^ Eoiler 
Wbrtts, ftom which we take these- illistmioms. The' 
mbjOey savingfs from the elimination of J the ^xtra 
i^xkrdiior and trap, and a mmhtf loi '^i«fet^ valvee; 
iellDfiws, tees, piping and other fittings, am'oumf to 
f i*orii $50 to $500 in each case, or about 25 pfer cetvt of 
theicbst of the heater. As compared Avi^ a closed 
heater arrangement, this improved type 6f heater 
pei-lbrpis all the fuiictiOns„ iatid tkkes the ^Idce ol 
cFosc^d' heater, hot well, expansion tank, boiler feed 
wa'fei- skimmer and filter, makie-up water regulator, 
independelit oil separator and trap, valves and dOtt-* 



nections. 



r 
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Heat R^gutati^g Systems, 

Automatic heat re^^ulation is now ^reqt^jently ap- 
plied to* systems of heating $md ventilating^ especially 
in offices of the better .class. Its advantages are well 
known, producing^ as it does, the. most economical 
consumption of steam and the highest degree of com^ 
fort 

Where the system consists of thermostats con- 
nected to valves controlling the (leat purees by 
means of compressed air a diaphragm valve is placed 
on the radiators. 

These valves are furnished by the heat regulating 
contractor in the commercial sizes and sl^^pes; globe, 
angle, corner, offset^ with and without unions, and 
have very closely the same dimensions in the body, 
length of tailpiece, as the commercial valves of all 
makes« and are provided with standard threads. The 
system consists of an air compressor which may be 
of any type, and operated by water, steam or elec- 
tricity, as may be desired. They are made, in differ- 
ent sizes to conform to the different size plants. The 
air compressor delivers air to the storage tank. From 
this tank the air is piped to the therpostats located 
in various parts of the building, as desired. Prom 
each one of these thermostats another pipe is run to 
the valve or to the dampers to be controlled. 

Various sizes and methods of running pipe are em- 
ployed depending on the kind and character of the 
building. The piping to the thermostats is called the 
main pipe^ and the pipe from the thermostat to the 
valves or dampers is called the bratich pipe. The 
main piping is run somewhat similar to steam piping 
in starting it with large sized pipe, and reducing to 
smaller size as each thermostat is reached, and, of 
course, the size of pipe is dependent upon the number 
of thermostats used in the building. The branch 
piping is usually small size pipe, seldom more than 
^" galvanized iron pipe. All pipe used in tempera- 
ture regulating systems is galvanized iron, with gal- 
vanized iron fittings. The piping is entirely con- 
cealed in the walls and beneath the floors, excepting 
where it is run in a regular pipe shaft, and the short 
connection from the floor to the radiator valves, as 
illustrated in the sketch. 

Space does not permit, at this time, to explain the 
various piping systems in use, but piping of this kind . 
must be run straight and be absolutely without leak- 
age. 
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Th€ f oltowing table shows the r^mjlctiifg! iltside'tem- 
peraturcs when the outside tempetziatt^^ri^ itoi±i 
zero' with a plant designed; for jfcerd* weathet-:-- '-^ • 

' i ' * + t I 

RESULTING INSIDE TEMPERAItlRE 



-tr« 



ih-f 



\'i i;it ff'.j."!j':;j 



Clasft 

of 

BtiildiOffs 



Foundries 

Machine 
Sbops 

Furniture 
Factory 

Paint 
Shops 



B^low Zero Otitnicl* 



■ tkf I I • r I 



Temp 
Desired 
JEoside. 

at zero 
outside 



50O 

0QO 

609 



Temp. 
Inside, 

at 10°. 

below 
outside 



410 
52<> 

740 



Temp. 
Inside^ 
4t20^ 
below 
ontside 



320 
430 

t 

550 

f 

670 



Temp. 
Inside, 
at30» 
bejow 
outside 



^29 
340 

450 
599 



I II I t » nf T *! d i nj 1 IjmJ 



Tequi. 

Infide. 

at 10*' 

ab^e 

outside 



570 
760. 



/ 



'.ceoi^. 

Inside, 

^atiS^ 

kboT<$ 

aen>^ 

outride 



810 
8d9 



Temp. 



. 2S 
DU 



tsSie 



700 
d9» 



- 




* t 


— — i 1 ■■ * 


. 




;: . ;r, :-. - .. 


..:.u :-...^.i .*- 




. , 




^ f 


. Outside 
Temperature 


Daars pec 

Year 


Hour* at 
10 Hrs. per day 


l^oiin^94 
per oair 


Zero and Below 


4 


40 


.:96;:- 


Zero to 10 above 


6 


. «9 . 


144 


10 to 20 


11 


110 > 


- .,864- ■ 


20 to 30 


34 


340 - 




30 to 40 


61 


610 


1464 


40 to 50 


47 


470 


1128 


50 to 60 


53 


' 530 


1272 


Totals 


216 


2160 

• 


^51B4 

f 



The days of prevailing temperatures througfi^ut 
the year is often a question of importance, to appro.x^ 
imate the cost of opjeration. For latitudes lyi4g oe^ 
tween 38 and 46 degrees north, the following table 
represents a fair average: [^ ' . 



The next in order i§„to <i^.Jfsrmine,the,i^e?it Ipsses 
iiiiPxS the: pui^de^ expi)su^e, is repfiesented ,hy the 
glass,, wall: 'Sbor and t6q>i surtaceCof <he building. 
T& 'Kllolwing tab^e givfes the losses in B. T. If/s. 
pf'^'^qtiarf fobt'of ^kposed surface fort brie,4e^r^ej 
i9se;'"|er hotir; ,-^" •'"' '\ *. . ... ' ' ' . ; : ",. 

j^hn^(c^'io''\i8^ ior iooi) sq. ft, each, of .p^'.' brick 
^al|j &u9^e^ wind9ws, \jrood flpor oa tUe grou^drcom*^ 
ppsitioaii^ci)/ 'pYjcr iwood and fojUf doors ot,60 sq. It*j 
each/wduld require heat as fqllows: ., c . 1 

r. i«00 X 705 X 0.33 =*= 2310 B: T. U. forwall. ' "' ' 
' ' n loop X ^0" 3t 1.20 fe 8400 B. T. U. for wiridows. 

1000 X 70?^ K .10^*^ TOO B.T.U. fpr floor. ''' 

/I ifoOOxTO^Oc J30ii= ^100 B. T. U. for roof. 
- i HJwo'xTH**^*^ .4d =« lOl B. T. U. fordoors. 

13611 B. T. U. total. -5' 

^ToHbiS mu^t'^feadd^d the following: 

1^% for hortherfy" exposure. 

10% if heated in day tii^e only. ' > • : 

^9ft%'Hheatefd ih'^a^ time 6nly and greitly exposed. 

)Sd% ^ heated tynly at long intervals. 

JUl^V^ncesr^hiust !^Jsp be, mac^e for broken .win-j 
doyvr|»^^pe|i dbojis ^to >tlje pi|tside or^ apartments np^, 
heat€^Ketc^/whic}i;Usiially is, .taken care of byan^,^^-^ 
tt}^ aitf ^r->Upwapce vafy^g/!f^pm 10 per cent to 26 
per cent; According to the judgment of whoever Jsj 

A concrete example will best liUustrate the iuf th^ 
procedure, in the determination of the heat required, 
tte voltime of air," etc. For-this purpose we will "as-- 
Slime 'tha^ the lexpbsure! requii^es 1,918,400 B. T. U.; 
that. the builiing^ contains l,a80>ooo cu. ft, of space; 
that it is to.be heated to 65 4egrees in zero weather, 
in the aky time on|y: 

Heat fcuoexposure fc* .*. ; 1,918,400^8. T. U. 

Add 10,%, for heating in rd?wr time - , 

only \ . ! :r 1 .\T: 191,840 fe. T. U. 

.t><^ ; ?'^— r 2,110,240'B.T.U. 

To care for leakages through'windows, dcaurs, etc., 
an additio nal amo unt of heat equal to an aiiL change, 
every two hours will be allowed, raised from 30 de- 
&r9f^pet 6*^4^g3rt©§ci J Thu« l»Q80jOOO cu. f t: ^l^hrsLi^ 
SiftOOftcutift. |>cajhr,(K'i056v-f3O**>XfvO8O7 (wt bil>aii^ 
ftrjMiL^ae^^^O.aaTS (spedfio^hicat al:air>^ aftMOfh 
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Aclditig this to the exposiu'e loss as fouhil stpove, 
makes a total of E.471,2^0 B. J. U. per^hour.r,". ' '-,-. . 

It is customary to raise t(ie temperature ot tUt.ait 
at the heater to ahout 130°." In ^ building of this size 
the average loss of heat from the ducts by, radiation 
will be roughly 20°, which taken from 130 will leave 
lio* as the average temperature o^ the air ertterijig 
the buiiaing. As the tcmperattire to be maintaitie* 
inside is 66°, then IVO" — 65° i=4S°,/lhe tfi^iiperatifrt 
lost to outside exposace. ... 

Therefqre, 46° X 0.83^5 = 10.7 B. T, U. perponnd 
of air; .then 2,471,240 B. T. Ui -^ 10-7 =33ti000ipoonds 
of air per .hour„(]r 3830 sowads pen minute. . 

As the air heatedjby tb«<coils haa^toibeiraisedirom 
0° to 130°, tVn the total heat to be supplied wll be 
as follows: ' .,; • ;' ■ .i,- ■ 

130° X 0.3375 X 231^00 ibs. =^ 7,A!^«) ,B- J/Uv-or 
nearly three times the heat repfe;^nte4,l)y, to?, ex- 



ence between th^ low 
ture artd the maximtin 
which Ve 1^:11' say Is'a 
Thertefore, the heat fi 
231,000 'lbs. *'5,375;00(; 

lei;s'heaf ' " ' ''-■ ■■■ - „ ,. i 

The volume of air required will be as'ioHowi^'fir' 

aWlJtIia. a*p«rinii*iit«; ' H; " ' 




^TbeMiftI«city.>of 'lh« adr>' w^A th«^JiiB^n|i Bdrfkfee- 
sboul<t'bel'eOIfleWhJetd'V^v^ni^^^«oeH3tMt .ltOD''f<(i">>tK 
tbiniMS. fi^tMKln 3n»laMibl3efl tt6fli><^i9llnUf-3ittT-^ 
age practice. At 1000 ft. velocity, the freeJaietP 
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tfarot^li the fae^en.would hare torlM soinewbqre.near 
SO square feat. : Refcrringvto the foUowwg ta)i|le, iiti; 
der No. 40 sections, with pipes 9'-9" and 10' high, we 
find a free area of 49.8 sq. ft:aAd 567.8 sqi ft. of beat-: 
ing suifacejpei'seetioii.. , 

THE "ABC" HEATE'ft 



b^to^oKsop SBcnoMs 



;OHHSON-S HAMDT UAKUJUU 



£(;■■= 1050' velocity per > minute. ■ i ■ .; 

By means of the following table,' the tempeFatore 
rise for any iiumber of four row fections in depth can 
be de tef tnlhgd fo r^y velocity-' ' ■ i ' ■ 'i 
"TfLiTs'we lyanrT3ir"WWrCTteftng" 3ir - gf ft o' ; w a 
rise of 98°, If the steam pressure is 5 pounds, with a 
temperature of 337° ^nd the. entering .ajr 33°, the dif- 
ference is 1^" '; dividrng ttih by 98° eipials 1.99, which 
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•Aatj-each "of Ihe^sedtibtis has ^JWyxiS eq^ it* ol heating 
sui^ttce, so' the entire heater wHWiaye 2873L2 sq, ft, pr 
abddi^eoo litieai'fe^t of oTi©-inch pipe. 

"Thfe Amount of steam required can be determined;, 
as follows: ' ' ■ ^ 

Tptal heat in steam at 5 lbs. is * .1156 B. T. U, 

Heat in, condensation at 212 deg .... 180 B. T. U. 

Latent heat given off is.:..... :.. 976'B. T. U. ■ 

5,37^,d00-r-. 976 ^ 5500 lbs. of steim per "hour* max^ 
imunil 

As there ^it 33,3Q5 B. T. U. per boiler H. P. then 
dividing same by 976 ~ 34.1 lbs. water pier H; P.; then 
5500 ^ 34.1 = 161 H. P, capacity. 

If cpai contains -13^00 B.'T. U. per lb. and boiler 
evap9^ates at 70 per cent efficiency, then from each 
pound 6f coal 9100 B. T. tJ. goes to evaporatlbn, 
which divided by 976 gives 91/3 lbs. of steam per 
pound of cpal. 

.34^ -^ 9.33 = 3.45 lbs. of coal per H. P. hour X 161' 
H. F, = 556 lbs. of coal per hour. 

This woul^, amount to about 300 tons per, year idr 
period of ayet*age heating, g;t 10 l^ours per day. 

If; there is enough exhaust ste^m to supply the re- 
qiiwrfia, amount, then no fuel will haye to be burned, 
for neating.. * . 

The steam main can be deterfnined in several Ways. 
From a steam table find the volume at 5 lbs. pressure, 
which is 20.08 cu. ft. per lb. X 5500 lbs. = 110,440 cu. 
ft. per hour or 1840 cu. ft. per minute. 

6000 ft. velocity is a reasonable figure to allow, 
hence 1840 X 144 = 44.2 sq.an. area, or 7J4 in. diam- 

6000 
cter of main. If the main is very long, then to pre- 
vent loss of pressure, it had better be made 8 inches 
diameter, but if short, 7 inches will be ample. 

The return main is usually 6/10 of the area of the 
steam main which would make it necessary to use a 
6" return for the condensation. With a vacuum sys- 
tem attached, slightly smaller returns can be used. 
Some even advocate one size Ismaller steam mains 
when a vacuum system is attached, but this practice 
is questionable, as it takes just so much power to 
move a given volume of steam, whether it is done by 
pressure or vacuum. 

The next thing is the selection of a fan suitable for 
the work. 
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It is d^iirable to keep^the ainpfes^ureas low. as 
po^sible>iSo asnottoriwfaste power tftrddyil^g th^ lan. 
The heater will rehire from .0.25 inphes. to 0.^ inches 
in most co^es, depending , upon tlie {lu^^ber of ^pc- 
tions deep and the velocity. In this case it will be^ 
about 0.3 ittche§. . . * ' ..^ r 

The distributing. ducts should be §o designed ^s Hot 
to exceed 0.-75 inch loss of pressure/ , This -will make 
about one inch static pressure, wHich represents ap- 
proximately 2/3 of the total pressure, making the to- 
tal pressure abQUt:1.5 inchesor ^.87 ounce?.. ., 

As we want ^tout 61,000 C F. 1^. at 70 degs. t^mjir.,. 
then a I60'' fan will be rejquiredr at 242 R, p- M„ re-, 
quiring about 40 H. P. to di^^ve. 

A No, 13 Siroccoian at 170.R. !P, M. willalso do tlic 
work, requiring; 22.05 HrP.- The speeds knd powers 
in both of above cases.are fptirid as follows: . 

The volume is directly proportional to th^ st)eed, ' 
afid the.pqvyer is directly. proportional to th'j^ cube of 
the speed; hence if the. volume desired is .bet\^een 
two sizes jpr.t^o pressures, in the tal^Je the requirpd 
speed and power can be. deterpiined by proportion. 

Thfipressure will. be as'the square of tfie'stieed. : ' ^ 

paying now determined the ^size of the'^ apparatus, 
the method of distributing the air to properly" fteSi^ 
and ventilate the buildiog must be considered. ' *' ' 
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' i«a . ■ JOHNSOire HAI0Y MANUAL. 

' Thecharacter of the bJiildjng and the purpose for 

1 which.it is built: must be carefully studied. What 

■ answers for one type of bunding is totally unsuited 

r to another of a different type. Again what Ecrres 

' nicely in a building of a cerUiin type, in which a par- 

i ticular class of work is done, often proves anything 

I but satisfactory in a building of the same type in 

) which a different kind, of work is done; for example, 

1 compare a machine shop ivith a japer mill. 

' Both are similar in size, shape' and exposure. In 

the machine shop no steam or u^oisture is emitted to 

condense on the walls and roof, whereas tons of 

I water is thrown off into the air in a paper miU^v^fy 

day which must be taken care of by the amoiint atid 

. distribution of air drcdlated. . ■ '' 

Then, asiiis from the work doBe inside. tbe'buil.d- 

ing, the character of design an'd- constructiop Jnflu- ' 

ence the distribution of heat and air. 

The 'tendency to build lofty industrial boildingw 

. with steel frames, narrow pilasters and shjJlow paTi- 

l els ol brick or concrete beneath the windtw^s, which 

fill most of the space between the piiastersTresultsJi) . 

en orinoua -surface exposures that conduct away itieat 

: very' rapidly^ tiius predufiing an unbearable down- 

'- ward circqlation of cold ^ir near the outside- walls, 

' which has to be neutralized or counteraJcted by the 

has a trussed roof, tlie bottom i 
often 30 to 50 feet 'above the ■ 
e to Test on these trusscs^jad it j 
j air from them down to the floor ; 

oduce satisfactory results.__Thi3 
ed often enough, but tH'ere' still , 
lust be convinced of its Imprac- , 
t themselves. The only wajr to 
ibutipn of heat, is to aiscKarge 
oints' as it is most needed and 
be most appreciated, 
leat evenly necessitates running 
spots; it is needed the most in 
the lower strata near the floor, not up among the 
' roof trusses: the greatest benefit is derived from the 
system by diffusing the warm air close to the floor, . 
keeping the lower strata in circulation and thereby 
warming it by mixing with it the warm air disc haf g^ d ' 
from the ducts. 
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Th6-^ei&l way to ^ring this about is rtosexteiu£ the 
branch dflcts froib the main tmnk linei iov«r. to the 
walls orto'post^s hot more than ^ feet away from the 
ofttside' waiU; tiuen^jdown toward %the floor, ending 
four or fivejfefet4fomi the floor. The air/^ould dis- 
charge directly Jtowantthe floor or at, only a slight 
angrle from perpendiottlar. This method will b c, found 
n^pst.elfective in njia/^hine sjiops, foundries s^nd other 
lofty Sitwctures, 

Jn paip^ milJst rubber worlcsj dye houses, arid other 
plants tojT which tl^e. building is of the §anie tvpe as 
those Just noted, it is, necessary to blow some nqt air 
oui J;owa,rds the roof as well as down towards the 
flooV, in order. to take ca^re, pf the condensation which 
would otherwise collect on the under side of the roof. 
Even thjBii, in'very cold climates, it is sometimes nec- 
essary to ^t fh, a false ceiling to dVer^oime this ail- 
|ioy«ence^ particularly if t%e roof is biiilt of a material 
whicti is a good conductor of heat. - 

/feoir buildin^is which are several stpries in height, 
each story teing from 10 to 16 feet ,high,^ the treat- 
ment should be different. With themi it is possible, 
and scmietinies advisable, to iiitroduce thcf air near 
t|ie edling, blowing downward at an ang^e of 30 to 
45 de^eeS from hofezontal. 

'Frequently buildings of this charactei- are quite 
effectively heated from one or two gsilvzinized iron 
stan(ii>lp'es run up through the middle of the buildinrg 
with ontliets into each ?tory. This method is practical 
in "bufldirigs not over ^ feet Wide; if the buil<iing is 
not over 100 feet long, one riser Will be sufficient. 

For fco^tott, woblen or silk mills it has become al- 
most the -ufiiversal practice to build vertical warm 
air flti^a <yn'the outside fac^ of the pilasters, on b^th 
sides t>f the building. These flues usually have a 
two-inch air space biiHt into the bdck work to insu- 
late them. The air is ddnaitted to each story aboift 
eight f cef ahioverthe floor. Deflecting "mill dampers" 
r«irttiate thi&- volume of air discharged through each 
opening. . The various flues.can be fsupplied at their 
base from a main duct built either of. .masonry or 
galvanized iron. 

,Fp? manufacturing plants it is, customary to make 
the trunli; line ducts of sjuch an a;:ea as will convey 
ih^ re^uir^ yolum^^qf air at a velocity varying from 
3L$0Q t9 24Q9, feet per minute. In l^igh builcfings used 
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fok" heavy and coarse work, whea*c most erf die em- 
pldyees stand or move, about considerably, the veloc- 
ity can be much hig^r. than in shops< divided Itito 
several stories, or those-in which the wbck is more 
or kss sedentary, like the manufacture of-; shirts^ 
gloves, etc., where the employees sit all daj^, simptty 
feeding the niaterial into machixies. 

Air currents or drafts are t>f hot material liibmcnt 
in the fornier shops, while in the latter they willpro- 
duce great discomfort, if not sickness. Therefore, 
the latter class should have the fnaitt ducts of suffi- 
cient area to keep the velocity down to 1200 to 1800 
feet per n;iinute and the 'branches should be propor- 
tioned to a velocity of 600 to 1200 feet. 

Another advantage the blower system possesses, 
infrequently brought to notice, is the cooling and 
comforting eflfect it has in oppressively warm weather 
in the summer time. . Simply running the fan will, oF 
itself, greatly relieve the oppressiveness, and when 
cold water is circulated through the coils the differ- 
ence is very noticeabl^x .. . 

To suni up: The proper heating of factory build- 
ings is of as much irnpor^ance and involves as m^ny^ 
problems as anything the manager has to decide. It' 
is as essential as the transmission, tools or lijght, and 
very much more cpmplex* It should be considered 
with the plans of the-bujlding an4 made an integral 
pat t of the construction, having in .mW all tl^ie time 
the equipment best suited to the type of bujild^ng and 
the purpose for whichj it is built. . : : j 

Fresh air is essential to life. Man can clo.tjie Wm- 
self to withstand col 4 but he cam3^0t ge^tr^^long with- 
out air. The pu^er it is, th^ better health:,he has and 
the faster and better he : can work. .:Thei}efore, any- 
heating system which .does nqt pr^pvlde for, fresh air 
should' have. UjQ consideration. . 'r .;. , 

Something in the way^ of la ventilating plant iji i*o- 
quired where • mattufdcturing processes generate 
steam, smoke and gases: Cold' air only makes" bad 
matta's worse, so the vehtilatioii necessarily becomes 
a part of the heating system. 

Th^ subject of the'prdpir terhperature to maintain 
in shops is one fh^t dofes Hot receive the darefiil til- 
.tentioti k should. ; It isV if ajtVthingJ wot'feef i6 ovef- 
heat a shop thah id tihderheat^it.^ A fair a'vfcra^ 'teih- 
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b^ratiire shBiiilci be larr ivid ^.t and the heading system 
be tfeklble' ^etootigli to '^ keep the ' shop eoinf dttable , 
wheil/the temperature outside U^^bovtr'^nd below 

4Verag:e. '••■"'.'■• ' '••-'' 

' The j4i?tvft>trtioii, o< 'the hea^ is. very importaht and 
mtist tft Varied With the nstture of the building ^nd 
the work done wijthii\. its walls: /Consideration must 
also be givtffW tfie aS'vdocities, fdPthe purpose of 

veWH^tioii.* '' -; ; ^ ^ 

Wfiile the coolingr of a biWding is riot of the utmost 

importance, it certainly ^las great advantage^ in many 

ways, and if a sirstem riiakes it possible of a9com- 

plishment Without* complication or great expense; it 

'becomes a valuable' asset to any plant. ^ ' 

Tbes^ advantages, more .or less amplified iji t^e 
foregoing, as well as many other^ which have been 
f coy^e4 by yariou^ writers, all poi%t to but one :Sjp- 
tem of heating as best adapte4 . to manufacturing 
plants/ ^4 ,$hfJone is ^l;ic,;t4ower sy^ten^, ^^^Ui^^ 
is qmte^g^ueraily i;e90gnized »as jthe best, the proper 
way to.ipstall is^not.so generally understood/ a^d to 
give sonie superficial. ideas alo^g this line was.wh^t 
prompted tbie for fgping<. ,. ir v' 

The ventilation j^f -pi^lic buildingSK.asseinbly ,t^lls, 
churcl^€«,.§c;hoQls,,^tiQ.'»rr^ouiFe^ special study to adapts 
the sy$tem to thie plan^.of tjie building in a W?iy that 
will be least offensive ^r^hil;ecturally and stilj pr<;^vide 
the proper distribution of fresh air. , .. \ . ; 

The velocities rn^pt ^>e mucljr. lower in such, buil^- 
iog^i tbaa >ia allowable in faotories, to avoiil npise, 
dral^, etc. . It: ha? bccpjne quite^ tlie comiaori p/^cjtiqe 
to allowihe f oJlQwing; Yielopities to previail in yarip^s 
TOrts'ol the plaiit: . ;, . :• ^ 

. fHeaj^r iwid. tempering riooils* ... 800 to?l^p ftvP«r'*n'n. 
Main difttii^ting ducts ^ »,. ..i^t* 60a to ^0 ft. per mih. 

Vef«tic^ iflue$ : « ^ >^ ♦ . * ^ * . ^00 to eoolt. per min. 

Registei:s or grilles. ... .*,.*•>. 300 ta 4;50 ft per n^in. 
..XheA^eJofity of ^ir thrQi;igh the fan (^^charge can 
ie anywhere fromflSOO tQ, a500 feet per: piinute. The 
irelerifety^Ot/tbe tips of thfj |^n blades should never ex- 
ceed 4000 feet for absolutely noiseless operation. ;. 

Tlie amount of dir riequired in public bttildings is 

^tlstiatlv|' dependent upon the ilumber of i occupants, 

^ J(nd'<this ■^'- grene^ally fa^ ia ebn^ss of thb amoiiilt 

>wli)cft 'Wbtsld (be required lo heatitt, if ^ considered 

strictly as a heating problem. . ; v,- 
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Space herein afvailable ; will . not permit covering 
publrc buildings in' detail. 'Vjolume^ have been pup- 
fished on the ventilatiop of buddings under this classi- 
fication, to which the inexperienced should refer ^f^r 
a broader knowledge of the subject, asithis article is 
intended to cover the. practical si<le^an^ not the t^^fj- 
retical aspect of the subject. . , / ^ , ,, 

, Ventilation, Cravi^ System. 

When the amount of air required per hour is 
known, the following rules may be used for low- 
pressure steam systems: .. ^ 
.02056 H. U. required to heat 1 cu. ft. of air 1*. 
J.^39 H. V. required ^o heat 1 cu. ft: of air 70^. . ' 
Total H. U. required -r- 35a = sq. ft. indirect steam 

radiation, for 1st floor. 
Total H, U. required -f- 325 = sq. fif.' indirect steam 

radiation for 2d floor. •- ' • * ^ 

Total H. U. required 4- 500 ±i sq. ft. iiidit^dt Isteam 
radiation f or ^8d floor. ? ^'^^■f^ 

"Velocity at all register^ 3 to 4 feet p^iietcHtd. '^ 
Velocity^n heiit flt^es 1st flbor 3 id 4 f t. pei* Second. - 

'Vel-ifeity in heat-flufes 2d floori5. ft. p-er'S^cond.^ : 
Velocity in heat Ifluefe 3d floor 'O ft. pef secottd. " - 
Velocity in heat flue§ 4th floor 7 ft per ih66ndi^" : 

• Vel6city in vent, flues' 1st flbbfc" 6 ft. per stfcoil^f^ - 
Velodify in vent, flues ^d floor 5 ft. per second;. ' 'rf;^ 
Velocity 4n vent, flues 3d floor 4it. persecond.' '• * 
Velocity in vent: fltie'^ 4th flobt 8 ft. per secatid:^ ■ '-' 
, The -cubic feet of air jyerhbur divided by- v^b^sfy 

' per hc^ur^^'ar ea 6f fltafc'iri Square feet. '-* ' "'i 
Wh*n the' temptpratUre of st'eam i§ 216^*, 'ibid air 

'"enters alifl*", the t6fal heat-units gfTeh off per s^uai*c 

-^foot indirtd: steam radiatibtf pe¥ Itour fc=&48d:/<>-^" ' 

The above rules are based on Whfeit ^wik^'be «t- 
'petit<itf at Vcgisteri In rooms ini^lliGh'th^y dW locirtfeti. 
'^' ff ia' velbHty^of 6 feet per ^e^^ndnj^tj^jafntkiftcwf, ' a 
•iqiiafe foot of indirect • radiation emlf^f^S.to'jhfeat- 
trttlt^ pel* lt6uf' pter degree diff efeiitie /betAWBett the 
teniperti'tUt^'of steam ail=d surfourtditig^^ir^'At^i^aldia- 

'tof . Thi^ rtiif rb'e fakeff ■ a^ tft e ^ limit ' of Wdrk^ U>r k 

-i^cjuatie foot 'bt inditeet^steSii* kdiatlott- Vith: *»tttrftl 
draft.- ^''^- •''" ' ■-' f'J->'* ',. J';, tt: '-; "t •: , .'m vvN'f- b-^-' 

?.' J^o dertefmitttirboilbt capacityi iti vide* *be .total iheat- 
,'tinft8 required foiiialliwoi-k hy:d80^f|hoit^Ult1tjyil<be 
tl^'rworidiequivakfit ia direct! '8teaf») rartitaitipnE^ i9^ 
(per't^eu:oitditi<>n& «ii wftibh^boikrs* Are fated k^dhe 
manufacturer. ,.t>s - ^riit...ff r ► .'^*i.i^. 
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Amonnt of Air Used for a Blower System for : 

nl :>5*iii ci T-)! : :; J. ; V CtHbic feet per hou*. 

Hosmtals X ;'.:.'.. .. .3,600 per Bed. ^ 

I:^[j*bi^^ABS6mbl^->»[abw . .v. .3,660 per Seat 

B^^^idipisp^dcopimrfiQ^ Wpi^^P# *.». .3,000 per Peraopi^^ 
Sclmob ^d Cb^rches,,<;. . . ... rf. ...«..,. . 2,400 per Person, 

Theaters and Oi:dinary Halts plT ^Audience. 2,000 per Seat. ^ 
0ffic*?lftK)tei .^;i/..'^. .^.... ......... ...1,800 per Persoft*:^ 

Dimajfer Rodih^v . * , . . ; /^ ;;o. ;.,... .w, .. . 1,860 per Persoaji 

Ti^djiti^rt Usi^ ^Rxxms* . > . ^ . Mk' » • .*. . .2,400 per W}t^^f^ 

■i:riq jifrj.'nb^fi : '.' i rtrn .m Oi'i^! ji. j.i;„"j >iu ,, \r\\,i iuU 
Iz'in'icc.o lor. -^rrr' -- u '■.■:••. -i t :. '; - ; " • •• . Uc 

I) J?!?MWc.Ti^.¥/§.qf«Wfdj3ipts for Very High ^ 
ptitJuiirMwigrddjaii sfiottld.*stiivl,aoo XKT ^Q&^pontxdB 
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l^iisl&ilkyii aotfdniai^^n^ tjikifigr this reiapdft^itjiltty 
MKWldnfeel dhl«itsifce vwaf 6bli»e4r tcr, JcTBcar^nto :^erjir 
f^tW^ifgff njqanSx^w ortier ;t5) ^^c^^n^^li^}! -swfjhr* 

SPdlnSt:^ mkt^rM! tkat^l^^lAaliuJact^ired ^nW^^ stipplted 
^ tik^^f^Mil mirKVtriie^^6tild ^^ lfHat5Itt V9^^^^ 
imp(iB9S)ilky}£tsi^a:it.i 03 '^v/ ^' ^brovT-^orx' r'.^jjv.; 




h^T' <iA<fiy igrilr br §^mi»fttfi^t^a1uti'tthd^^] 
|0#5lsjy||ry Jaig»Iy2l» ptodlic*) firtc*ioji. - FHction rpro- 
dtices expansion, and as the pipe is ligl^te^^hanntji^ 
coupling it expands more than the coupling, and then 
when both again become cool the pipe shrinks more 
than the coupling, ^hus causing a tendency to leak. 

It is of course evident to anyone who has given 
any thought whatever to this subject, that in order 



to make tight such joints as are mentioned aborts 

the iron must be brought together as solidly at pes* 

siblfe.* *' -^ ' z^\^ K\ % ijl " . J" vA ^. J ta:joinA 

• • • V 

To get such results it is itttjperatively necessary 
that the iron should be absolutely clean, and then it 
is essential tha^.the very best lubricant is used in 
order ta reduce the frictJQn. /,, ,,qv , 

Would also Iid4 that we havdidb<Soir<cc(ld jChk^iii 
order to produce good johrt»i H fstiot neccSsirjr 1*b^ 
thfe\ threads should be al>so^atel:f p^ect/^ Abr.lii ai 
taper essential nor is a large amount joi ..ifpsifix^f^ 
necessary; in fact, we made .one. ioint.witb tf Ijhread 
re^duced to three-fourths of an^tnci* ih' %ridtli«-ettid 
tins- joint was tight at 1^0^ pounds hy draulic pres« 
sure, which proves that the bearing was not essential 
to the flaking of a tight ^'oint, and that, the leneth of 
threid was Vot eSsehtiW to^trt%veiSlf'"^sMiri:Sng of 
the thread from the cotiplftig dr the pipe. 

Thisi I think, also proves afidthei^p!9iiit(that(is'i9ot 
understood^ and that ' is ^ that ' it' is- not ^ ^esffesitisl,^' iti 
ordier' to do good ' work; to hatve espettall jr long 
thrcadfe. In fact| we are satisfied' that , c^pilcially 
long .threads are a: detriment lu making a good jpinty 
for it.atands to reasoii that suqb Ions-. thr^&d$ tend 
to ^pr€>duce friction^ which prevenits the 'irbn^ fpam 
comihg up clos<^l^ together, and the irtegtitelfer of 
th^ thread, on .the i^pifie tends; torp^cyeint '^^^^^^ 
cpnpng up in t^ closest contact, f TWfc Will l^c 
better understood, if we go to: a gneat Jektreouiin 
the matter. For instance,., shou)d , we , i|if de^^tglj^^ to 
make a joint /on eigbt'-i^ch pip^^.wiMi'ra tV^ti^ 
inches long, the. irregulacittea and friction wrcHifd be 
so great that it wodd be Impossible to get thH 
tbV^id contact ''' ' ", ^ 7 - ■' " " ■-'^'<^-'^ " -^• 

' F "'■ ' ' ''...-•)- • 'f tu» ' ■ » 
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Trpicalli«ytMitof Po^tr iPIaiA.Shawia^ Conbiauion 
t>BMitf.'WritM<l'ube, andTubtdar.ttad all :: 



Johnson's*' ixANDv uakual. 

Supetheated Steam. 



on their passage from the furnace to the stack or 
breeching. The superheater may or BQt.he Con- 
structed as an integral ^»art of the boiler and mast 
hot be confused ft'ith the economizer which ip some- 
times installed in large plants, and whidh is located 
in a different place and used lor an entirely "differ- 
ent purpose. 

The economizer is used for heating teed water and 
is usually placed bstween the boiler aad the^tack 
and utilizes the heat left in the gase^ after'; they 

The use of superheated .steaAi in securing better 
economy in the operation 'of power plants has oc- 
cupied the attention of engineers far a numb*r of 
years, but owing to the serious difficulties ac- 
companying its use it has been adopted generally 
only in the larger plants, where the fifie points of 
"design are looked after more carefully-. - - - - 

Superheated steam when used in the steam engine 
has brongrb about a rtant(fkabte imprave{Bdnfcin:t?e 
steam cdnsvnunion' t(y: reducing thft* .«3rf)4i4er con- 
densation, (By cylin^tr condensation is meant that 
steam when admitted to one end of a cylinder which 
has just been opened to the exhaust the waits of 
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the wtfrking-houre:- ■ ' ■■■■ '■■■' br. ■: r, .-!;■ ■-. 

The direct system does not readily lend itself to tem- 
perature control. Because of the length of time re- 
quired to heat up a radiator or coil, and the correspond- 
ing length of time required for the same unit to cool, 
control of temperature by the operation of steam valves 
is unsatisfactory. In practice the temperature is usually 
controlled by opening and closing the windows, which is 
obviously an expensive, wasteful method. 

The other type of system is what is commonly known 
as the blast or indirect system of steam heating. The 
heating surface is located at one or possibly two points 
in the building, and the air in the room is circulated 
over the heating surface by means of a blower. Heated 
air is distributed throughout the building by means of 
3 system of sheet metal piping. This system Overcomes 
a great many of the disadvantages of the direct system. 
It eliminates to a great extent the losses by radiation. 
It readily lends itself to temperature control by means 



of .tttcifieattot «£'.i>ir' teDtpetiiture kavlng jthfl btntkuc 

'■ The.dUadyuitaxbsare tint tin .iaitUl«ostof,!tt>«,1)lMt 
Gjcstem is «onsiderab1y gr^cf thsfl.lhedtrc^^stemi 
The cost of motive i>ower for driving the blower ia.hie^ 
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bwtlled m'abuUdiriKcrftavBfem tlw idi* dttet* aectiltarji 
are correspondingly large, and it is sometimes' Veni 
difficult to design 'a blast sy*tecn< so -^ottheiw^^ca 'do 
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unit, it is a very simple matter to- determine the size 

and number of units necessary for any building. 

Like any mechanical device, the construction of a 
unit heater, to be highly efficient, is a matter of cmi- 
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Referring to the plan, it .will bp observ£4 t^^t the 
ittaiA fl6w from boiler toiin*rt»'witfc a'"ISJe'-WWefct 
separates the fle#'>vt'Rl«- -^ ««0tp''^i4«ltbf the buler 
as it is located. This Tee is the highest point in 
the cei'»''""«tem of main pipes. We will now fol- 
16w tt line of the right, marked (A). The 

direct! the arrow will show the direction in 

which' ater moves. The first Tee over the 

boiler the highest point, we begin to pitch 

down liis point, and, as will be noticed, in a 

distance of 5 feet we have a fall of '/i inch to the 
first angle or dbow. We have now a .run of 48 feet, 
and in this djeitaiii;^ we pitch down 4 inches. We 
now come ti^-a bend in the line which is 5 feet 6 
inches long arid, jve give this a yi inch pitch. The 
, next long stretiSli is 16 feet, which is given IJj inch 
pitch. At this poinl Ve place a Tee on the line 
with the outlet looking'ijp, with the end of this Tee 
connecting by a 6 foot |)i«e"ot main pipe to the side 
of the return, ap showli: . t^ia 'sSset is pitched ^ 
inch, >vhich practicall] circuit. 

It will now be notice ne with 

this main flow line te up, w« 

dropped 6^ jnches, a !^ .twri- 

zontally we rise front 1 J^^e 

same distance which v "'SffllA, 

6>i inches, then extend ., ai will 

be noticed, a distance of 46 feet more, with a pitch 
in this_distance of 4^- 'inches, connecting with an- 



J^ttNSOK'S 'HAfNDY HANUAU 



in 



pipes at all high points on main flow lines, so that 
any air that^may accumulate at such points, can be 
drawn or Mffi^cfWlscape. -^'>"-«^^- 
.,.Tl^i$ ^^ni of r cjivijd^jf tbjB main flow Jine into 
varioufir' -circuits- gives -a, n^or^ unifbrii^t SlStributJon 
of thf' ^t Svi*^|tfif ::t<;^ Jhe jf^iiSiation,, andti allows 'tbe 
colijtesj^ '^^itfj in the system to move .back tnofe 
rapjdly.'tqjtlie bpjlefij by,not having to ^trayet th^ 
^ljtir^l5i?^tapc^ of thfe flow line. ' . 

-j'ln^j^^jie ^ystero^ as shown in Fig. A, the ptopqr^ 
tioninl^^bf the size of the pipes ^t t;he various points 
f9r th^^yrork to be;' performed, is also an important 
mattef^ and long sweep fittings oi^ly, should be used. 
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Fig. B. 
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lUpid Circubtum at Hpt '^'It^- , 

A simple minner tff itTnsfratin^ fticlfon i*i the 
il'oyr of water through pipijs at 'VatJbiis" angles fs 
phpxn in ihe accompanying illttstratidfl, *h'icfc rep- 
rea^Sts 5' pipes standing'on 'fend. .' 11, we drop a 
marBfe into each pipe, and tal^'holice 'of tjie time 
thajl it t^k? the marble to traverthroiigh 'tach pipe 
we 'will ffndthat the' mai'bte ardppea . Iiito ' the 
ftfa5ght pipt will reach' the tiottotn iit'Hie sfibrtest 
time. The. 'marble' droiiped into tHe^ (fiiarter' tend 
pipe; Fig. '5, will require the' !or^st^''tim'e; ■ If 
these pipes were of glass we would notice — we will 
say for illustrating it — that the marble dropped into 
the straight pipe, fdarked Fig. 1, would travel 
through this straight and perpendicular pipe without 
touching tW-'W^l-ft¥ fhe'iiHi«ii^&Js**S*« by arrows 



j&amttifs aANOY' icAimAb. 
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Fig. C show;3 the proper'way to connect up a cast 
iron . boiler fi^t steam illuitration showB both one 
and two-pipe, |3ystem. Follow these rules and you 
will nqf^^^^qanr troi ibl e ' wi th 'fri t er ^ the radia- 

Always tatte the supply pipe off the. top of the 
Equal izinj'Tiipe; iiTpp}?itehouId be long! enough to 
give water a fair ehance'to get back into tlie wHier, 
thereby getting dry steam through the entire system. 

Fig. D Bhows a systeiti of overhead f^ce drcola- 
tion of hot water laid out and done by the author 
of this book in a^ foreign country where 18 to 20 
inches was the depttr on account of surface water. 
The illustration is jiiqt a^ small s k e t c h showing jiut 
how the system wa4 installed, iisiiig two pumpg 
operated by electricity, and- had twelrc thousand 
square feet of radiation. 
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difference in. aizea. ..Actual sizes of pieftb.-dttea^afCE: _!j 
of course, governed by size of healers. As there is 
not much expansion in water the header should be 
of an area equivalent to the area of the ( 
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headers tQ.J3>« J.0" dialii with four 5'' cqnnectio^ to 
h^^ft&r^ Area ^i^ one J 1(X", pipe beTng e^qual'^tc^ [the 
areii of foui^.S" pitte^ j The ; illustration is &o ^fain 
tlaijany ^feantfitter^ will readily unrfefsland it. f I 

^iicti/fit«a«a<or Itfe^masf ptirp»ft^. ^4:^k^ mrta. a 
powArf>6i^er, s^e. must employ ^^a^> redtwin^ 'valve. 
BoileVM-esStrC^ m^t be from SO'to^i^JO^p^itods. To 
redift^^^nd admit p team ^-ti> ^e heating 'ftiaijif at any 
pressui"^ ^fr^aR^^, the iippiiXfitus\^hp&tflaa-iJijej illustra- 
tion, I^ ^y . ^' ei ^pk)yf4: V ; r-^ *i / • 

A is&t throttle IJ^atrTj^i^ dfitphrafemT^G-ioiinection 
betwe«R low pre^ure main and ^iaphragrtt^D and 
E are counter Wei^t».^*'By^*inoving D towards or 
away from the diaphrajjfn ,^ljd taking off or putting 
on weights at D, the pressure in low pressure main 
can be reduced to any pressure wantedj 'The work- 
ing is as follows: Steam is adiUi^ted;F_through the 
throttle valve to the Jpw presstrfje^iffairtfiplil the 
pressure in ^the_njajn^ is of the number^ "founds to 
which the aoparaHis Ts~sel.~'^heft th^nsteam from 
the low pressure main acts on the diap^iragm and, 
through the (levers, partly closes the throttle valve. 
A diaphragnp, being very sensitive, kee|)$ steam in 
the heatings main at the pressure waiited, at all 

times. f . . i '*^ 

Fig. H is !a plain view of a couple of; $team gen- 
erators, — twin connection. _ The size of' pipes and 
fittings are gTv'eh' mefef/TD'TfltistTate difference 
in sizes. AJJtual sizes of pipes are, of icoi-rse, gov- 
erned by thd size of generators required- Fig I is a 
side elevatiqn, on larger scale, showing -steam and 
return i^^s-^from the 6" Tee, Fig. H; With outlet 
looking'? ti), ! connection is made to mie or more 
loops of met supply line. Return to boilers is made 
at thfe^'^jSj^^/Tws; Close tp the Tees, for the supply 
as werr^a:^jferT^~rein?n -connections, flange unions 
should be inserted so that disconnection of boilers 
can be mac/e without breaking a fitting; ^ 

The advafntage of two boilers is: thatlin Spring 
and Fall, ^hen just a little heat is required, one 
boiler o nly n e eds te- be in use , th e r e b y -saving in 
fuel. .1 ,, f 
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High PffeMore LuhticaHng Syiteoi.— Fitf* 40. 

An oil storage tank is placed at a convenient lo< 
tion above the engines and piping from the storai 
tank run to all^earings which it is de sired to oi 
A system of piping is also run from pans pr be^ 
frames j under bearings of engines which catch oi 
from bearings back to a combined, oil filter an< 
storage! tank. This latter may be any goodt mak< 
There ire several on the market. 

From the outlet opening in this filter and $torage1 
tank run i^^^deliveiy pipe.. to the, first st^rag^ tank^j 
placing a s|nia|l pump on this pipe whicli will |>ull oil: 
from t^e filler and deliver it*into.the storage tank. 

A vekry patisfactory pump ^s a.: hydraulic duplex 
pump i|un^l}3r.^ity ^ater .^essure *insjtead of j steam. 

The tnanu'^cQirefsjQl.the filters and pumps will 
give proper si^es and capacities for varioui sized 
engines, . e^.» so that any steam fitter can | put in :^ 
such alairstf?^-- hTi - ^ ; /-.-_.; 
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Greenhouse Heating System. 
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affords the m^ans of maintamiiiK a uniform, 
even temperatare o^ «j^"y required ' degree 
throughoot all parts of the house; with a mild and 
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'^il^p:^ ^mosphere, which is congenial to the healthy 
grcHvth4fld2|Mrl€ctic«l •«» ^a*t|;^flbWB^"aiid Jfiiits, 
while tlie suBstii^t^i eii^i|ring ajaq r|;]Ci|blte gyi^i^es 
of^4>e 4>I^M^3) .tbQ!,^;w^rM9a«e«« 
cositroldoi heat in^tthe. tettdd,^ 6^ ifi^B«v«sal')lK$ttses 
hektetf By tlfe^ift<^ifire;|^|^ ^#^ !^'^^^f *,^';!£ay 
be left ^without attektiori,* an^ the entire "Ireeilom 
lfO«t<4«letkii<%Ai»^g«^ed,^^>ak#%lhdke/^f^ am6ng 
the advantages fairly claimed for the system. '^ ^ 

It is so. universal in its application, and offers so 
many advantagesuotveiC'^fe^SsryothkrJkystem, that it is 

I ^ heating plant hotises of every size and description,^ 
„. tomutKe samllnhomp ronsprvatnry tn thff ^gt^st- 
1*^' iiroKdiitear^^ — 

exijlusion of alj other methods, in the establishments 

I of ijthe most p|ominen<f t^ !i g 8 fafef | ffiw ^ 
th^ughout tbe[|COuntry^ 
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How tf Flgun^Heaiin«,.»wfe^e:^ta 

|fi figuring & greenl|ouse we have^ to ^ical entirely 
w2th exposed surface, fcfiBic'cofteStsi^rawiy,^!! jever, 
being taken into acfcouiffP ilft^retof^e, ' the4 entire 
anpount of gla^^xposid afld^i^ equivalent shbttHi be 
deilEnuned, anj^^xioiiib ^thi|t&ynd^ and i ' 
Id be figij^ justps^wMiy astne ove 

sidej^snd'end walls, ifibf woodi 
iredRoqd and t^l shoma"|5ci "fig^ - 
dng pr< mortionsL vk: Fiv4 ^s^r^ 
squfir^jfoot of gMs. I * J 

[ timbei of fe ua re feet jgl gla^ s" 
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and equivalent,' tne next point is the proper amount 
o f b e a t i ng surf a o a e c t t B aryi and this is dependai 
upon the temperature fe^ft-ed in the greenhouse. 
The following proportions of glass to heating sur- 
face will be found fully accurate. 
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To a temperature of 45^ divide No. sq^ ft. of sJa^ bjr & - ^5 ,„ 
ToatempcratufeofS)^ d!vIdeNo;«f.fVoftflassl)y -'f ' "^ ' 

r t{^!teiiii»ralb#»irfSl(rdMae1»y;iki.it;of Wl^^^'j^ W 

^«temp«nitjureAf66<^ dbrid0£&>.9a:}ft/Df tfbssbj'^ t SM^^ 
, . To ft temperature of 65*^ divide ^o. «(^ ft of §ImsP^ -^ii . 33^ : ' 
' ' To a temperature of 70^ xlivide No. pq, ft of irlass by ^ • 3 , 

, Tie ab9ve is bas}$4 o^. w^k .^^t#kle tei^pefi&untoof 
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Scarcely anyfmi^'cair witl\Sta?rotne expansion of 
iron. It expands from 9Z^ -ttf 212**; about 1-900 of its 
)«08tb» wWtJbr in ,100 i eet ^uala J^^infcbes.o.Xhe "ex- 
pandii^rfioiver.^f ft^" pipe>\\d^en bi^tf4 toia t«npei> 
ature of 100 pounds steam, /Or . 338**, everts a force 
«tlii^i$|tt Ifq-moyfi 25 tons« •> /.. . - 

€^st inon.fixpifcndd l/iesooo pf its length foreacb 
degree Fahr. It is subj^cto^to wUhin ordtoaj-y'liiBtts 
white inbHsiS^lid dtate. . j , ■■'> • ' 

Wrought iron expands 1/150000 of its length fox 
etach dttgree Fah^. To find the expansion of a line of 
pipe, multiply its length in inches by the nttmber^of 
degi^^8;oi tBinpersttiC& 'applied and divide "the prod- 
uct} by "^150,000 for J reqiured expanskin ^ in ihches; 
thus 100' X 12" =?? 1200X 33ft^ *= 40S600 ^ 160000 «? 2L^ 

iSpiecial attention;, then, BUtst be giflren to- the ex- 
pansion and contraction of pipe»and< allowance) made 
for iti '■..-.',] ^ ' <> 

Eicpanision joints iheuld not btt used if the expand 
iton caofrb^'conipehsktfidior in any otlief way^j ii ^ 
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25,182 

24.174 

'18,420 ' 

' 17,490 

13,704 

1^,786 

,10,140' 

'9.Q00 ' 

7,000 

8,262 

7.080 

6.368r^ 
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5^460 
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2.915 " 
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2,130 

1,690 

1,500 

1,240 

1,377 

I,18a 

1,061 
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715 ' 

671 

641 

66^ 
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,1: • V Steam.! ,■ _..,ri^;.") ii ■[;-.■; 

-J-A-'flubic iobfr (rf tvalerivv^wraWd iirfierf ordiam*^ 
nXmos^Mne ^srare iis'/cODWrted intO'l Oifete'foot 
vtf' steam (i^roxiMate^)." ' ' '::■■''■ 

The specific gravity of steam (at atmoeph^ric pt«»- 
^aro) IB .411 tHat'iof<a)r at S4 I^hpenheifv and ^0006 
(bat oiwateratskmc'ltniperaturet' 'i .■'!.': .)i^ ''•• 

27,222 cubic feet of steam weigh 'l'{»i>eHdl'l^jlM' 
«ifci(ii(eet'<rf.'aif weigh"! iJoiind. ■ -■ i^ ■ ir'i,r.-.i. 
i'-Lodomotives aM«t3igc'&'cotisiitnp\miB'oi''ifi6f>''^!al'- 
loireofwaterpor'lOOinilesrriit; ■■ i s.Ji ..' ,!:ij' ■ .-y:-'-, 
-i"T*,ie bfest dewgried boiltaB.-wEHsetiwitii sao&^nit, 
and' akilMuhfiiiaiB-, 'wil! iev8porste'"'lrol»'T'".IO "i^i lb*. 
6i-wBt«f^ea- (KttlWdof first^claSiiWatr- ' i: > ';)iit :•■.■'* 

In calculating horse-power of tubular or fliie'jbbiU 
ers, cdasider 19' square-feet of^healdnersarfada eqv&a- 
tent^O' one'fDaininal hora^-powerl ■■'•; I \-i: ri. .T.-rriL] 

On one square foot of graie can be burned dii an 
ancvage Iroiti lato t^lbsrc^'haiitcdBtjOrld^toflalbs. 
soft coai,"pw3loticv-wiOhTiiaK«nii^ijB«ftif'-''WAh;fofDed 
4ra(t-4iearly- .double this ameimt xan iMtburned. 

:'6tc«m eBjwsA iiv-aconpmy, vary from 14 to 60 lbs, 
'' ' '' ""■ta7^^5;-of'^o|rt;per , " houy 

E Speed-^ iPnlleys. " 

; drii/^r and ' driven being 
E revoliitionsiof the'driven; 
netef.'ifrf theidrivef^by its 
divf^^C'the product .by the 
quotieqt wilp be t^ num- 

2 rev<^o(ionsj of th| driver 
imet^E of the driv^, that 
iber;,9f ^cvohitioii^io the 

neter'Ofcthe driver "by its 
divide the product biy the 
le drivjai; the quotie* will 

of tWdriver: ,'I 

neter idtthe Brivenih^ the 
wish JW malie, and'^ivide 
the pwduct by ifce.iTevalutions.'bl the driviW the 
qoottent will tie dW'Sze o!f the d«fti4r. \ )^i 

fiv?. osj.i, ' SI?"":! , ^ *r 
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pounds, ^»^i9<?n^a^%.2?Jl..,Cl^t>lC .lWChe3. j , ^u^ti.:/-r 

contains 1,728 cubic incbe$^jW'..t}4 galfon^^u,;;! t t^.j 



Each Nominal Horse-Power of boilers requires 1 
^<:ubi^ fpotfjf ,w*^er;P£^ bot^n : . r ,- 



In calculating horse-power ol stieam boilers, ooStl- 
sider for tubular or flue boilers 1^ square feet of heat- 
ing surface equivalent to 1 horse-power. 



rMiOonflknskigeAgjinedi require frpi?i 20, tfx S5| g^flc^p* 
, lof v^er to jfoni^QnH the .s^te^^, €iTafiPr2Ue<i f irpfn o^^ 

igfaUcillQf^WaterA:^' ..i, >•; f'> ; .t^; :,'!i v -='• ". "• • 



To find the pressure iii pounds per square inch of 

a column of water, multiply the height of the column 

■ ifti ^et by A^. .(^pi^rpwc^f ely, eyery ,f opt elevation 

.rjr.'?>. •: ,'. "■.-, v'^ ^'iri:. •.,";. J, .; ,'.■,; ^. - . , . "^ 
To find the capacity of a cylinder in gallons. Multi- 
ply the area in inches by the length of stroke in inches 
will give the total number of' cubic inches; divide 
the amount by 231 (which is the cubical contents of 

. a^aik>n in inches), and the product is the capacity in 
eillohs' ' ' '^ '• • ' *^-r , ' > i. - <^ - T 

o^fT^*-^ *T . r- ' r.r. :;ir-i :,;:| >- ■ . , '.,^T,-w.t ..- r. . 

-;* - ' ■ J- -:. ■ ■.- • -:f " \ -^'r j--- • )-^; v ; 

.. !,Ord.)f}^ry,pp,eedjto run putpps ^4 106 feet^.oCpistpn 
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To find' qtriittify^oi water eJeVated In one fnUiute 
running at 100' feet of piston- p^r minfc^t^. - Square 
the diameter of water cylinder in inches and multiply- 
by 4. Example: "Capacity of'ar five-inch cylinder is 
desired; the square of the diameter (5 inches) is 25, 
' which, multiplied bjr 4, gif es lOOj ■ which , is . $aUons 
per minute (approximately). ^ : ; , :• 



To fin^ the diameter bf a pump cylinder to niOrve a 
given quantity of water per minute (100 feet of piston 
being the speed), divide thcnumber of gallons by 4, 
then extract 'the square root, and the result will be 
the diameter in' inches^ 



T 



To find the velocity in feet per minute necessary 
to discharge a given v6lum6 of i^ter in a gircn^ilne, 
multiply the niithbei' of cubic f efet of water by 144, 
and divide the product by the area of the* pipe in 
inches. 



To find the area of a required pipe, the volume s^d 
velocity of Water b^ing given, multiply the number 
of cubic feet of water by 144, and divide the product 
by the velocity in feet per minute. The area being 
found, it is easy to get the diameter of pipe necessary. 



"T7-^ 



The area of the steam piston multiplied by tYie 
steam pressure, gives the total amount of pressure 
exerted. The area of the water piston, multiplied 
by the pressure of water per square inch, gives the 
resistance. A margin must be made between the 
power dnd the resistance, to move the pistons at the 
required speed; usually reckoned at about 50 per ecbt. 
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■^'EVify pound ofcilal teiniTes a dtrfinife amdunt-of 
air to burn it. It therefbre rtqait'es ten timea as 
tiitach'Sii' to btrra prtfpei-ly otis'tfuRdreU ^otindd of 
■c«al as UMoeS *tt burn ten; and so on. ■ DoH't'try to 
'i]o whtft ji to^ssibU?a'6o3» May someitlnies'twmafle 
to do x'Aan'syitirk. but a smalt ch*mn<y cannbt p*fe- 
iibly *vhe work of a large «ne; 



Under FavorabU Conditiom. A flue boiler will evapo- 
-late 2 lbs. of water per hour per square foot o£ heating 
surface. Now, as the evapofation of 30 Ibsj of water 
per hour into steam of 70 lbs. gauge pressure, when feed 
water has a temperature of 100° P., constitutes a horse- 
power, then each 15 square feet of heating surface in 
tfiis type of boiler, with good coal and good draft, will 
generatt a horse-power. 

' Tubular and Water tube boilers catt be made to furnish 
a horse-power for each 12 feet of heating surface. , Lo- 
comotive boilers will develop, 1 horse-power for eadi 8 
square feet of heating surface.' , Under, average condi- 
tions,^ with feed water at 100° F., and steam at 70' lbs. 
gauge pressure, .and 8,000 'Ifos. of water be evaporated in 
one hour in any boiler above mentioned, then 3,000 -*- 
30 =~ lOCr horse-pow^r developed by that boiler. In 



2M }gHf^^i^-&,^^^fU^X.WifiP^ 

»£tM!,pr»gtiper,ti9Feyer-.-lii£ cpi}^|j:y>^i4 pfi^^t.^^S^^F*** 

lo the iSlaudard gi.veft,, a4,.(9irpi«^;,, ,, , ,^|j,| m'lii 
'RnL&r^Multipl)' ithe.'total'heat :af iAteqiiV:afc;pr<SWiT<; 

carried (mirtus ftcniperatwe*' :fe!9(J W3fej)(,lff .the fba. 
ofKiw^Ar ,Kfkpot»teA geif hoHr.,Bod^ djiide: taiXlW 
<.Brftish^'thenualu»nit)tiihR <i"fiWeii*;>vill J><,,wey;ln*. <JF 
water evaporated witbilsed wfltier,at,100°, jf. Wt^SJfi^ 
pressure, of 70 lbs. Now -*- again by 30 ^ the hbrse- 



One cfOsg f(3pl, o£.T?»ter.:qraptifla|j^..B(rnta"'' = 2 
nominal horse-power^ . ,. ,,, ,j, 

7H pounds of coal consumed per hour will evaporate 
-about l':wjbiC foot- 'of water =■ 2 hoMe-powcr:. ' .i . 
, iisquare foot of «7Me will oansunu: on>avtl-ag«i'32 
poondsiof.-doal.per hour ■» iH hi>Rse>#Qwer.' i ■ i -ni 

-J. ■■■! . ^■■ Eiisine-'Hor>e*PtiMrerj; :,■:,:•' 

■ ■ AH .calculations- to find ithp hor^e-ppiyeri of. apifquaija 
are necessarily only approxiniatf, .as,tbej(. fre .^lodmied 
i'»A^^,.o'"-l^S'*VLtlW.-iiw:Wrft9S.,mcijoi;iy4,.the-i|i^ 
jiarts, Cflnden|3t|p5i, guijlitj ot.fia^ricants,. sjpqujjtrl^f 

.■The .ittiit 9J pisVp!) 's tbe ^rseTMWer,,imi -waSf^gFSt 
calci)tated,4)y Wat5,"tbat prince'oi (ijv«ntpr3,.ip steam 
enginery'i^a"d after numerous. FCifperiments, .Watf, esti- 
mated the power of a,. good, avMage draught. horse .to 
be that »iIiiji!),^:ou|d .lift %l^0 lb*, o^e.(oot high in,.a 



N 
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minute, 550 lbs. in one second, or 1,980,000 lbs. in an 
hour. Hence we have the horse-power factor, 33,000 
lbs. 



•'I 



R11I0 tq. Find Uorts-Pcnr^r 9I ai» Engiiii^. 

' Ar63i of j)istoii ifi ihdies, multipTv by pre^ui^6 per 
square inch, multiply by speed of piston' in feet ^per 
minute, and that product divided by 33,000. 

P-L-A-N 
H. P. = 



33,000 

P — Pounds pressure per s^u^ce inchj 
L — ^Length of strcte inject. -"^ *^ ' 




Thf pressure per square inch should be- the mean 
pressve throughout the stroke exerted on fhe piston, 
whicITcan be found by attaching an indicator to the 
enginl^ The result will be what engineers term, indi- 
cate< 

Fo^*4lie - n e t o ff c ct ive-her^e-poWbr,' deduct from the 
above about one-quarjjer ior friction of the working 
parts. 

When the indicator is not used, and in the calculation 
the boiler pressure is substituted for the mean effective' 
pressure, deduct from the result obtained from 40 to 60 
per cent for loss by condensation and friction of steam 
w m pipes and passages, : decrease of pressure in -cylinder 
due to e^ansion, back pressure of exhaust^, and friction 
-of the w^rkins parts. 

For engines from 20 to 60 horse-power, an average of 
50 per cent may be deducted ; for sm^er engines more. 

J , The mean pressure in the cylinder when cj^ting off at 

14 str6ke equals boiler pressure multiplied by .597 
Ys stroke equals boiler pressure multiplied by .670 
^ stroke equals boiler pressure multiplied by .743 
^2 stroke equals boiler pressure multiplied by .847 
% stroke equals boiler pressure multiplied by .919 
^ stroke equals boiler pressure multiplied by .937 
^ stroke equals boiler pressure multiplied by .966 
y. >'% Stroke equals boiler prts^ttl^miiHlipli^d ^ .992 
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Ntrtttber of tfeeads totfi^ inch of sAeyt 6n Ameri- 
cs^n stsuidard \^rpught .iron, $^teapi, gas ap4. waiter 
pipe, fromJPi to 10 inches. . .: 
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Fig;42. 
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;4¥. 



Slie of rdpe ' 'i . .V. i^ 

,Numl>er ofth|<ead8 per ipcb. ^.^ » ,^» 



Size t)f pipe'. .- , 

Number of threads per iDch< 



Size of pi pe ...,. J . 1 ,..,.»,...,» . 
Nnmb^ of threads per inch. . J. 



Size of pfpe^...... .'/....::..... :..... 

Numbesof tbtei^sp6rinc^^...r, ../ 
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X)i|F<^i^nc^r;Bet!vr«im T«lnnagie i^ul Horse-Power. 

Locomotives and steamships are always rated as 
tonnage in figuring horse-power and tonnage; the 
difference is 16/35 of a horse-power equals a ton. 
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A 8qtiase:{o<lt.oliiBOC>vere€h|»i9e^^llQ^ with steam 
^t 100 pounds pressure, will radiate and dissip$ite in 
A year the heat put into 3,7X6 pounds ot steam by the 
'ccoriomic combustion of 396 pounds of coal. Thus, 
yi square feet of bare pipe corresponds ^pprpJti- 
^^tely to the waste of two tons of coal per annum. 



'-.ir. 



o 



To Remove Stains From Marble. : ^ 

I, . . . . K , . . . . 

Take two parts of soda, one of pumice ailtf oti^ 'of 
finely p9^^p^d cj^alk.( i §ift tfatromgh^a fipe sieve and 
mix into a paste with water. Rub this composition 
j^^over the marble and the stain will be fembVed. 
W^sh it with soap and water, and a beautiful bfigjht 
polish wU be produtied. 

'' ' To Cl^n Marble: ^^ ! 

r > -:; . . . . i \ ) 

-; Mix up a quantity of the strongest fpaplees siad 
^i^dicklime to the consistency of milk; lay^it on< tie 
,3t!qne for 24 hours; clean it . and it wirl}. appear: lEts 
cf^eigr. To further improve, rub with ftnp p«lty 
'•:p^yw;dcr and olive oil. 

■z.. . ~~~'. T. ... .•ip''i 

\::^o determine necessary surface in square feet-for 

(gt^fating coil in ventilating .flue divide air : to) 'be 
tnoyed per hour by .9^0 for steam radiation, andt;600 
ifocT yrater radiation. 

To reduce Fahrenheit temperature to centigrade 
subtract ^^f/^r.fjfh^gl^it fjeAdiiys/ multiply by 
5 and divide by 9. 

To reduce centig^zttJe^to^alir^jifiieit multiply centi- 
grade reading by 9, dividef^by 5 ahd £idd 32i 

Liquid^^fikre. 

4 gills make 1 pint. ^ 

2 pints make 1 qiiart. ' . 

4 quarts make 1 gallon. , 

31^ gallons make 1 barrel. 



lit <: - •: 
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Water m Vacuum....,.^.. sfB 

^•Wite^;:' Atmospheric Pressure: t:^\ JV . . .7^: .Vl Ifel^** 

Aicoh6i . . :..:.:...: . . : . ::\ . ; :; .f. , .\..: .T?: vr.^« 
s\iipHtiric Acid ........ '....rv..... :.......;. ,240 

Reftiiiid "Petroleum . ! . . 7 r.':^?. . : .\ . . . ^.'^M 

Turpentine 315 

Sulphur V^;; { ../I. :V. rvl'i*/^ .^\97V^7.: 71 570 

'^ Melting Pdints of DiffcTciit Mtetdii.^ '' '- 
Antirapny., .? . . . • ♦ .^. . • ^ .^ f^.« ^ %,...,. ,^ .«.. ♦ .^..^^..llfiO 

j)1SiI1Uli1 • • • •• • •• • •• • •• • •• • % • n* «U4^9 ^*r* ^*^^'/r*i4i^t fOMy 

Brass .'. . . .":'..... 1900" 

Copper .~. .\ ! V. . r 1996 

-®ass .*.;,. . . .H ;v ^ ^ : . : . . ; I:, v. . i . k ^. . .<'.^77 

^'Gold (pur^) . . !'. / C; ....... .->. . i v. ... . . . . .\2i(yttV 

?lr6n tcast) ..V.';.4«;.^f.. ..:V>... ... .i . I. ...... :Sr8B*» 

'.Iron (^ivToUofht) \ . . . i '. < . : ;V:'. . . ; ..;'.: . ; fi . . . .«91^** 

Lead . . ^ -.?,:'. . J. .1: . . .CiV^ eCT'' 

Platinum .aoso*" 

-BilVer (pure) . .... .'.:.. . . /. . ; . : .-. . .^Vi . :'. . . : .qT873** 

-Sted : ;...:.u... :.......:.;......::.. .:..:ci?woo° 

Tin . . . ; . ..;!;.. .r. ..... . . . ;s*l . /..:.;... v . . ! . . «B** 

Zinc i", 7T^' 

'Weights' ^tid Meksurai; - '^'^ 

..':.,'^ : • ':;.-:; Mcafurc^ of , Length.'- .^,;r.M . v 
4 inqhfa «nake 1 h^mtii :> m ^ ' j^ ^l>£i?i 
7.92 inches make 1 link. 

18 inches makp4u6'd>fo .., i^ 

12 inches make 1 foot. 

6 feet make 1 fathom. 

3 feet make 1 yard. 

^y2 yards make 1 rod or '^pole 



' >.'"'■: 




'< 


■t 


' 




• 


S 


'< 


'. 


' ' ''i',^ 


3r 




'U' 


'.Mi . 


rp 



JOAMSOK^S RANDV liANUMU.1 207 

40&J-O ^t4is'' tolker 1< furlongs i i o) i ?.. C . • r ^ 
sn'itsrhtogiiLmafcerdiflitle.^ ; .-. .u - ,/ v 



r„ 



>7 '■ ' J:i} V'. ' '; 



-OTi.: -r^-i3: .- 17«0 yards ■> i^ tt;-i- ■ ' ?.- 

Messure of Surface* ; ,* .^ 
144 square inches make 1 square foot 

9 square feet make l.aQUar;e.yard. 
30|^square yards make 1 rod, perch or pole. 

4u*^i'qtiare rods makef' square rood.' 

if>qtiar0;*t^ti)aS'm^ke 1 squifeacre;;' • '' ■ - 

ia'i{^uiat^e''efiiius rifake 1 sqtiire^a^^^^^^ 
640, square acres make 1 square mile. 
Gtjtitei^s 4Min equal to 22 iirdh air 1^ Htiks. *"• -'' 
2f 2 J4s<3fdkre fi^fet make 1 square V6(d. ' • * ' -^ • '' 
43,S66 ' ^quaf e f e'^V ttiakfe 1 acre. ' - '-' '-^' '^ 



i^' 



Measure of Solidity. 

1728 cubic inches make 1 cubic foot. 
27 cubic feet: make 1 cubic yajd. . 

'^'' ' '^ -. " SteaiKi. ' ^ ■ ■ - '• •. 

^l^erience teaches us that in many cases where,; 
tl;!^ water leaves the boiler and goes into the radia- 
tion t<)if trouble is caused by improper firing. 

, Th)^ ^team gets low either from neglect or over . 
nighl^^nd the fireman, desiring to get the steam up 
as jsoc^i) as possible, opens the ash-pit door, and with 
a -f^rs^fig draft in chimney flue urges up the fire to an 

■•^"^••-t - . . . •; 



^ 
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intensity far beyond what'tbe boiler, a^ds, and this 
causes the Water to boil soiUriously that it-Uft^ ottit; 
of the boiler. The ash-pit doorrts bnhy tnai^iM^rm 
access to the pit to take oat l^e asli^ aiBl aliould 
be used for tW^i^pos«^ only/iamd^ lidt; tQ. rotate 
draft, as the draft do^prt^^. made. sufficiently largre 
to admit all the'^^ir tiejcessary^ for combustion. In 
other words, don't put a 12-horse power fire under a 
4-horse power boiief. -■ ' :»'* .>*ui.:.i^- 



'• ..!-) '- .r.Lf-^., 



-»• t . 



Caution.' ■ .-T I.-. 0-... > t! 



I T •■ . 



If the water should disappear frpni the gauge gla^/^» 
do not draw the. fire, bujtxover ij ^wji.h :^ht.f^S^ht$, 
and allow the boikr.^ qoqI be^or^, pfilljtfg./^ 

When c<»^i^ctfng damper regulator a/i^u^t ^ 
chains so that botb^rt he. draft door a^d} ch^ck dralt^ 
door will be closed when th^ regulator lever i^ If^vel, ^ 
and there is no steam in the boiler. In this position 
chain should be tight. - ^ - - ^- " 

• - • J J • 1 ill - ,r'i ofJu ' '' ■ : 

Metal That Exipands in ^ooUnffi '^^'^* " 

Lead, 75; antimony,' 16.T; 'and bismuth, 18.3. 
Expansion of solids from a^''> to 212'', at 32*" being 
equal to 1. 

Bfiss ..;,....;■.:...'.. ; . ll... ./: I .'...:.: . :^. .1.00M1 

Common brick '.'. ..:..;. : . '. : M.-00055' 

Cast iron: l] .:..:; .^l. . .:< :\ ... . . .'-V^/.fibbftl 

Cement. .... : . . . '. . . .... .^. . . .\\ :.. . !- . ^^'.^.1.#W44 

dopper". . : :'. . : ; v. . .M. . . v. . {.'. . . .; .Vl-lOdlfTS" 

Fire bHck ;^.: . . ..<:. ;..:.,..;;..;. :.\\ . :; .^/lliOl'fiJ "• 
Glass : . . . '::. ..;.:..::.:•:'/. .. .':?:-: : .^l /!-; i^i .ltW)()te' 

Granite 1.00079 

Water expands .1 of its bulk in freezing. 

A column of water 2.3 ft high equals 1 !b. per sq. 
in. pressure. 
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Ordinary atmosphere 'will~susta& 33.9 ft of water 
ip height ■-^■^\- ■■'■•■■• io '..:.. V 

35^^ ctt, ftqf wa(er=:i toa^ _ . :, ,,, ^^ 

39JB4 ctL ft of ieesnl ^oitw ■ . , j ; /' (r V. 

1 ctt. ft. of sea water&:;:64.3 tb; .* 
Sea wattr contains 4' to 5 bzJ' of salt per gaHoii 

-' Wdtflits tff DilRmikt liletilf. ^ 

Lead ..•♦.,•... ^•, .. .1. foot Sflliare, inch. thicl9q:59^06 
Coppdr ■.;•:••• k« .t. . ^i. loOt square* inch tluck»4^3[ . . 
Wrpu^ht-iron .... ..1 foot €i(}^re, kieh thlok:tt<o.S 

Cast-iron ..;.;. 1V..1 foot ^uare; inch thick^STsk 
Caist-ateel -^ ... V. .... 1 foot-square^ inch thlck=4b.^3 ' 

Under ho consiideration <sfao«ld lead be used in ft-^ 
tin^s as lead has a tend^ency t6 istop the circulation - 

in time.,, A good practical man win ilwaVS'lifeiad on 

the threads" ' " ' - • - -. i'^, ■ >/^^ :n •: hi; 

ine ;nreaqs. , ^. ^^ .^ . . . ,. ^^^ _ ^^.^ .,;^. • 

Use amfyk^sized pipei; If x>ne orf 4wo mi^es langfe 
it will not b6 detrimehtat t6 the succes^l circular' 
tion of the sti^aiti bK water, biit if t66 small Will itt 
aU probability qw^se .failurie, ., I^ipe? of . arpple sip^, 
are the most satisfactory and economical in thf long.. 
rtSi^/^Use fittingly 'which' wftl allow, of the frecDand 
ra|)id eirctilaticln'^of tHc' steafei ^r water, contiettirig ^ 
tifiem in sucj^a manner y>s., to pertnit proper expan- ' 
sion andcoiitraQtion of the .pipe. , ,. 

,' ■>'' ' Shrinkage ol Castings. 

Pattern-^makor s'' rule f or :Ca§ tri r on %. «J./^ 
- ♦* . . >" . I. /' m/V Bra^^ ....,, .87a.( 



o^an ii^chj 
/longer .p^r 
Itheat^ •''■ 
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Method of Wiping Joints. . . , 

Watching somebody wipe joipts^ a clear' de scrip- 
tion of how it is done, antf acqnaratanc^ ^ith- Iftie 
traits and qualities of materials \ssq^^ are :essQntldi/ 
but practice in the ar<f1of.w%ing! joists h^s f}i0f§ to. 
do wi^ k.nKikipg[i£mej)rp^cient t^^n;has.n;ieffApjcaj-»j::> 
tice to do with proficiency in any other line oi work. 
One may give,fcfeffe|Jps€^#t«itJQn^tarth^-;nanual op- 
eratipn of making: a thousand joints when the cloth 
and lidftf are in «ie hands Orf «ofae -one else and yfet-^ 
faiFttJ^ rc^temb^r the 'how arid ^Her^ore for .theihQ^'.^ 
dred .inQ^«tnentsrile,^^ary jto "feuc.c.e.s.s, , . o ii-^& ^ -. . . 

^elore.qpmm^nping to wi^efi ^oint, one shoutd h^- 
posHjye that the pipe is firmly^ set, thai *t*he cieahihg^ 
is Weft done ahd' Of prbper lengfh, that the Junfclidh * 
of the" ends is. well mide, So *hat sdlder will nothRtyi 
throiighjintp thf pjpe, .thaJAhp.e4ges are ly^ejl past^^., 
ot, xpttiej^jivisje^rotiepj^ed, so « that the solder* will .ndt 
adhere except at the cleaning, that no uil'(fufe.curre!nt^ ' 
of air are passing • through it, that there is' enough' 
solder in the pot to g^J.^jp^- tfie heaUand do the work 
and that the cloth isin go6(r'i?>ir<iftfon. 

The beginner' should' keep the solderrlwt>1(»'lieaving 
the potiin tte lurttace^irhile pr9iciicing,|^o.;thft jie^can,; 
pi^ back and r^mejt the cold .sqldey: f.roni^ tiipe to:* 
tin^e/ He can do ho better than to'try t6 imitate' th^i^^^ 
mottqus of those who know how.^^'PriacHce S^ft ^bon^ 
tea^h' him a few points which wordtiicannotriexiilaini; 
ta 4he inexperienced. > . JLeft thu , novice takei the iclq^ 
in his left hand, ho)dirig.it forwafd, so a^^o covgr the 
tips pf Jiis fingers and take a ladle ot solder in liia 
right hand, hold the cloth' under the cleaiiing iinS^ 
drop the solder, drop by drop, upfen the (fefferent 
parts whei-e the joint is to be made. A single drop 
of solder too hot will melt a hole through a pipe very 
quickly. Keep th^ ladle ifeoving, so that the drops 
will fall in different places. When some solder gath- 
ers on th* cloth put it Ifp on top again and drop^thef 
solder pn it and continue this operation until you 
have got fche required anioUn^ of heat on the pipe so 
that yoijir^lder and the pipe* is "of the same heat and 
then form and wipe your joint. " 

Solder is a metal or alloy used to unite adjacent 
metallic edges or surfaces. • 

It must be rather more fusible than the metal or 
metals to be united, and with this object the compo- 
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aenU ^d^their rela^ji^ra^lK^ilt^ts anf.uv^cted.to suit 
the <i;ti^r»ctei; of theMfprkr., . ,> 

^atflcmelting point of lead is«i7°.tt> 626° *ccord-;i, 
tag to the purity of the lead, solder must melt at a. , 

pon'tli^tiatjireaad.,. 

^Ilowing table is,, 

ieltB'at.".'..'.4S)*p!'' 
smeltsaf .;440°F. 
isii ..,.....370°F. 
melts at;.. 1330° T.'' 
ill become Spailed ■ 

hf< g^tiag zinoer otlMlr>ingreittenta^imo it, which 

canses'^hestildtfil tD'hBfdenar.'CV]vt^lraeeoirtrat7 to 

itfea«t)ir« ■ '.;. - ■■. 1 ■ ■ ■, ■ ■. ■-. 

■ihii is Jhows by the stM^t: OautMy settiiiBPT work- 

ii«^bftily-,iBiiii|o1f-dhWrl«4 when<»ota»it is a-,kin^d 

of gray blue. v - ■-. ^ 

:f}m is crftefl caused^ bx,.*«tffflK brass of copper 

■wafK- into ,tl)e ppt |or, tinning, a^ also when solder- 

in«'.brajssBj cop^ier fo_I?34 ' . ., . 

If too hot the zinc leaves the copper, and' the. tin 

takes it up^ because the tin and zinc readily mix. ^ 

svpAll jibrtioii of zi'nb will also cause the Ipad and fin 

■If there is line in solder, heat it to about 900* or 
nea^ red hot^, throw ih a small quantitf of sulphikr 
(britnstone), which meltB it 33e° F.' Th)'s high tem- 
perature is nee*e4 tb melt the xine.rwhJoli tneltt at 
773* P., and heing UghMr thaS lead or tin, has a ten- : 
dency to float with the help of suiphur. 

-TW.«uIphnr mixes with the Bine and brings up. all 
foreign aubstanoes to the surface- . 

Skimtbe soldcii wriL-and a4ter:the heat is reduced 
to about the melting poi»t of solder, add resin or 
tallow,, to ^ffiSe ^fv-sulphur, aftd the. solder should.be 

Lead and tin can. be >cpar^4 by pne rising above . 

the other,' so always stir b^ore ^king oiit a ladlefnl- 

for use'.' ,, , , , - .. 

Never stir solder when red hpt or burnt. _ 
.If allowed ttt,^)urr, ,the nutriment or binding quali- 

tiyijafe"g9nejjand the pfUble property which, makes , 

the solder work likebbtter, deducts from the "ductility ■ 

always needed in good working solder. 
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Seme solder'WlIV Wf^k'trelt ftir''S«v«fiil'4i^ts i^tid''' 
then become coarse; its appe^l'aiKe'will'be Bhfck'atid - 
dufl, become very .'{.ofou^'jind; -tinrdliftlt hiHUiodt 

This is due to ' '■ 

ployed or s6me ft 
has been mi^^d y 
o*i tlie bottom o( 
m&ke th^ joint. 

with,' fulphur ^BtTii ' 

deficiency tau^ed 

When solder b, _ ,. , 

needs alittte leiid,.apd whf:i9;i^,siets toi? qvjc^^ °r:)|<^ 
coarse-add.tin, .,( ' . ■' ' ■,' ■ c-i)-.- .'.\- ■'■:•■'. ' 

Never. leavQ.'Stttpbiir ID' ladtoor loldet: pi>L)A& it 
cann^.bs' deaoid witbtMiticamidentblti Iroabtti <rr.'< 

The fluxes generally employed for soldering' Mei-': 
for iren,4>0Tax o^: sal-UntnAnfafi;' fdr Bbie^'brui'Idr 
cdpper, s^^aininonkc^ar' iinc'>tItt(fT)deii<df-;tted:!of<T' 
tin pipe, resin or tallow. ■' ■'■■ -'V; 1' 

■A ]lquid-f9T n'si, mWt SoMer'iS'^dlJ tV-'drbpi^(f 
sniall pieces 6i zitfe irito Wo Omii'es Bf imSHiti(f' a"efff,"- 
until bubbles cea,s^^tp rise, fhiri^liTfcte ^^'i^^" 

.'liji tinni^ig jnetals, the object 'is .iff prepar|jf;i'l)| &i^'-' , 
faces that tbey may readily unite with toLe^DqEe^f4t- 

solder. ,■ ! . , , ' ,T.O;-.- -■■ onr ■ JV/r'li '■■ ' 

-The tinsiafr Qpcration is best pecfrwi^ediat a msds'i 
erate hrat.^ Whbn overlieated, tiw tiobttng ofrsoM^tl ; 
or the tinning: as ttiis estleri. is xt<iHc«d to^ft y«l)ew 
powder and.it: destroyed,: . The <tinnj>n|f,,TnjUl: tm rcr 
stored before it can be used.!! ;.. ..ji 

'ftesin is Vecomfflended as a fltrxfertiniilii^ieof^'cr 
bits which are to be iised for sbtdbruii^Jea;A>anit A]«->1 
tinning jail 'brass a4'd'ctiW>eriwATk bi»^ wiiltb"Rif 
soldef joints are'tbbe «ip«i."-' ;■■ "1 " 'i;j "nn: ; ■! 
Artrcfes composed' of 'Sfass tir Mpper,-'SiiiM^WlS«^' 
cets, nipples, etc., should be tinned, filine to remiivt' 
tlfe- coitiiig of Skftlis; lfeiTWfrf6e mgfal ^fattglcftn., 
th6n:coatin|'WitK-a fluit. Sfldsr is*h^ii'"-3tl)K"ea'Wifh'',' 
■ ' '' ■' " ■ ■ the filed surface- "J ''' 

i dib 'bVkSs' arflWft inf o'a'?At 
of^biollen'saiaer wb!i*4s-^ ,be Usea'lo*'^i«pW#f>dJ- 
pS^es. b^kus'e ioijie of flie'iincj' of '^-'Rirffflte^faii/ 
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is ^rtly Composed. Wilt itodt otk and ^lloy wtli tHe 
sold^r;^thtti5 si>6ilhi|fft: ArtiGleb'cD«i«Jsed wholly of 
copper, * t^ovidfed' they^ xtt perfectly clean andflree: 
from filings, will do n^ injury iothe^soldcn i 

Insakrtkled mfty^be^t(kmtd-by thor^ghly cleaning 
thi^i .'stirlacesi attd/ ti!catmg them * with ^l-ami^gpj^ic 
before applying the solder. 

Gr$;at care must be . taken^ when filing brass or 
oth^er Jl^etals prepVra>:i6ry \o tiriftirig} thtgr&, thikt the 
filing^l do riot fall on the bendi or such pla6ii^s "thaf 
solder falling from '^?ped joints wHl pick* them, up.' 
As a precaution, filing should not be'aone iteaf the 
place where the wiping is to be dol|e^; 

JJiolder flows better at Jiigh ten?^peratures, provided 
tbei tenfiper^Uf e fs ivot sf^ nigh i^s to oxiaize it. 

Solder will ^t^nriinto.aiointiintili^is ^ill^d« the^e^, 
foa:ie^^'it.fLoWs jfartbest when it ^powesses a large ^ex- 
cess of heat above that which i^ neces^^ry to main-; 
tain it in the fluid condjtloi^. 

The heat necessary for making wiped joints is sup- 
plied wholly by the molten solder, thus, it is essen- 
tial that the solder should possess a considerable sur- 
plus of heat. The tem^rature is limited, however, 
by the tendency of the i^o^r to oxidize. 

The-strength of a joint-i^t only depends upon the 
quantity, but the quality ojbthe solder. 

Too long manipulation ^eoils the solder and weak- 
ens the lead, the first joint made, if the metals are 
thoroughly fused, will be the most reliable, even if 
the shape is not perfect. •^'^' 

In making wiped joints, the metals to be joined 
should be heated tOj a. tpmperature nearly equal to 
the fusing point of the solder. 

Care should be taken tliat they are not heated be- 
yond this temperature. 

Fit ends of pipd tightry to prevent solder entering 
the interior, thoroughly clean all surfaces to be 

wiped, an4:>»imnije(yftt3elx coypf^it^^ cleaned surface 
with-j^f^fpase (j^jo^jr^iyatter, to prevent tarnishing. 

In sjb^ing^ ^g^AOt dig out the lead, as it is weak- 
ened and ih^.jomt' c|"acks at the edges much sooner 
than !f oltffe'rwlse Would. 

IV^'Ki^^'gte'Ptt importance that all wiped joints 
shoiHMirbe ftittn4.ftpd:;reliable. 
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Patient pranstijce ttntU 091& icaftl fUaake a, ^.^cf «c^^gi,t ^ . 
iskectosdvy. Nij. wiped joint is pfFi§c]tfttnle3$r^'tro^ \ 
in body^' perfectly fnsftd, , cle^ik at. theh^dg^ triie . ]^, ^ 
form and freelfFoin soMer insidcfi <,. :.;- . in -} 

In ^n joititb the sol<ier^sbtitrld tier well ibf±«d, -and 
so fuse with tke ^ipe that the ifl^tal^ w^iil be^pelleetlyiit 
united. • ' ui :, . , J 

JVipjcd j joinj3j^ properly piade, j^re the , strorf^est. 
known. tp' the trade, an,d generajlly recognized in the ' 
plmnbing industry as one i^ethod jof prpyini.V'^ 
plumber ,s Status.^,; ., , , „ ,. 

What is a metal? ' ' ^ . {iw , 7: . .,^ 

An elementary mineral substance possesslnj^'fcoi^ 
siderable specific gravity, liar^nc&li and cohesion dtid ' 
requiring a liigli' degree of heat to KqiKfy. ^ >' 

"Grve the symbol, or«:and composition of themetala* 
of Ihterest to phmibei^. . - / - '. .; 1 ;.., 

tead-;-"' ■' ' '" '' • "'^' 

^ ■*'^ -Irbil '"^ ^*> '{ '"^ f^-r^-i '-.,* -M 

;- '^- 'sA ■ i' ''' ■• ^'' ''-- ^=' ^ 

Cu ' . < 
Fe fv I . • -.; 
' ' -■ - ' 'Galena ■•' '^" v^ ' 
Tihstorije * 

Blende. ' '^ ' 
Glance i.." 
Pyrites .Iron 
Magnetite ! 
Hematite Iron-and^ Oxygen 

Lead and Sulpftrr 
^ Tin and Oxygen ' ' 
:,; Zinc and ^phnr .,^j' 
■ jis Copp^and'Sulf^ur 
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ft^Jijiriefth^ petotty.e teUacity loliiie s6ovejiietials:»fr 

. . Tin . l^^titttes^if^-btleatilV'^ " ' 
. Copper 18 times'fK^ltlofkad. " ^^^' 

What doeff tenacity denote? :'> ■ •'>/ - iiMr , 
'Fhe ysel^tivt ^«;^eV» of iresh<mic^- the thcfa^ *liave, 
:}-to<-b«ui^.to.rn apavti /.: fi^^ • M.■:^z> ^ -' c *'^' 
'^ '^Oii^hdttfo^s tb^ iid&lle^1>iHl5F of 'a^^tt4l depetfd? 
" '^'A^^feat d^^rafi rty VenaqiiyrH^u|)lg(J Vitfc- "Sbttn^s. 

' M^^M'f^'^'^^ '^^ P^J^V,9.t ^^P^ f^.^^, ?^.^^ .9^ '*s 

JO ?M€^Js,3ti3X86^|'3^if ,v€i;y;4^9^^^^^ and 

purest state, or cast, when containing carcion.m jijjr- 

At what tempeffaturecwill zinc mjelt. and ivrh&t ar^its 
''Ojjfecallkmtifii? " :• ' < ■ :;. - o • .v ') 

*-^l^H6' a«f773** F., is si§me what brittle^ and fairly Jjer- 

' tiRfel^^iiii iair. Utf'isaiprotecting coating forironrtin- 

Oder 4lf^^Sfne di ^E^vahized iron, and disK>lTes easily 

Ift^ftc^ds) tj ■/: •■[■ .• tp V,,-'' ^M . • -:/ •■ ' - - - -i -" 
Yi ^^^^ ^r*^ *^?^ p^qu^^rities of,|in .and its, malting 

point? ' , ,,; 

.,., Melts ^^ 4^8*?, if ^brilliattli yrj^fte metal ^jn'thr pure 
. ^tj^tteand prQ4uce§ i pe^uli^Tcrapkliiig nQi^e -wh^n 
.>f^*^e^^}?f ft^ "Q'y?^^ ^^' fftj^ ve5y,ma%ajbl^ tfut 
f, aUo.-^tel^tly, ductile* t r : rr . ^fi:- ..^ ,i: 

;"T Wfe^t is cQpiJer^fits n:ielti«gr#Qi^tiAnd 9fime of its 

lises?:rrd ' , c •-■, ol' .- "' ' •, ', ' '< • '•. 

. An elementary metallic, s^ibstanc^e of a pale, red 

cdor, 'moderately "hard, ttiallieable and auctile. , Cpp- 

.ng^er Jfu^ftjrai IJ4?°, F-. .It is th^.i^Q^t iise.ful pf ,^1 the 

metals for alloy. Mixed with tin it/pxips br6n?e; 

{.s^cL eiectncityj^nd^pne ^rtn^jho^t n&efm of jpjiet^ls. 
r.anWha't i»,br5t95^ts.tt$^^>and nwifeing-i^^ t ;, 

V, ?it4$ composed- of copper ^iwlzinfe.ofdiffei^ent pro- 
'^ ^Ofti-otfiiandfliai mrxeTtiaih'tempenitarj&iof f nosing, 
as the component parts vary; about llOOf^F. It 'is 



2ie JOHNSON'S HANDY. MAMUAL. 

one of. tht most useful of kHays,. more ftliiblcilhan 
copper and not so apt to tarnish. ' It is malleable 
when cold, but not so wh^n heated. 

Describe the properties of lead, its melting point 
and some of its uses?. ., , 

Lead is qi a bluisi{ gcay color, very:Soft and of 
slight tenacity. Its proper liame is galeqa or snl- 
phide of lead. It melts at 6l3° to 6lT F., according 
to its purity. It is tise^ iii th« arts And sciences, and 
combines with other metalsin-varions alloys.- 

What are alloys and some of thetr 'pro^ertisd?' 

An alloy is a combination by fusion of'tW»'iarindre 
metals. JM aJloys are opagufv hwe a metallicrjitster, 
are more or less ductile, elastic and mail e^fijey also 
good conductors of heat and elpctricity. .' 

What is solder, and of whit is pluiiibtrj}' ji>!|<ler 
compoap.d? .1 

■ A mefaf or kiloy to tqiite 3djae«it metallic edges or 
Surfaces and is composed of ltiad'a'ndtln"ln Afferent 
[proportions. ■'*■ ' '='■■ ' 

What are the proportions of leStf and'tin in ttliitnb- 

- ers'i solders, andiihretr nieltingp(»«t9?i^ ': '. 
Coarse mixture 3 lead 1 ' tin; mBlta'^BO* 

- ^Plumbers' mixture:. :j^.j . .^.«0 lead'to r: , tii»nMLM440'> 

Fine mixture jiii.;,j,.„ HjeAdl tint mflteiSllO' 

■- ';Eia pipe mixture^ j.:. .,■ tJesd^ aHtTO.Ja«)ts 380' 

What spoils solder and how should it be deined? 

Alio*ing'rfnt far antimony'' to tatkwith it ai/d by 
burning it. ,.,..,.. , . 

■ Qean ifby^heatthg Oje 'solder to 900' or more, in- 
trodiicitig aulpbur,.' which, helps iinpjirities to tise. 
When this is skimffled, put iii resin, ''and thfe .toiittire 
should be purified. This high temperature is'iietded 
-tomeltafltiMenyivhich fuses at 63i''i<»nd zincit ^73'. 

ift tx- 

iig^«f- 



W and 
zinc,' dr6[>ish]3lli:pieee£o£< zinc. jflitotwo<ouAo4s of 
muriatic add onlilrbabUjes cease to ribe;- Uwit ad^ a 

little water, i jii . .-i^. --'-.'■ --j::.. ■: js ' i« 
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S|»iKdL«e f»^ ieomp^ed of lyn^jte ^wal^ carrying in 
SttspeitsiOQ ors^ict and inorganic irwafttes^ Tlie or- 
ganic wastes totifain both animal ^n<l vegetable, mat- 
ter, such as uHne and- excreta and w^ist<^s ifbm 
kitchen sJAk^- slaughtering, rendering and packing 
establishments, etc. Tfitdrgatiic wastes ztt frdttman- 
^^ dPacturiiig^iitablishihehts; as for iti«tan^e papei* hiills, 
foundries, gasworks and tar or asphalt plants. The 
tfeconipositiori pf the organic ':tfrast^ pr6dticies men- 

* , tliane 6r mii^sfi ^ai^ according to the best authorities. 
, ^Thisjs.a pqispnpu^ |:a^,^buti^ot so virulent as car- 
bon-monoxide, yrhich is ^ deadly poison/ producing 

* almost Jnstant, death. ./ . • ,. . ,, - 

•■- f. Gatbonii|ionoxide and .carbpn diqxiae gases, are 
probably produced in sewage by inorganic wastes. 

' :> Invariabfy it' will ^e f ouib^ ;t)iat rthe ^pi^ese^ce oi' such 
gases in public sewers •carrying sewage is due to leaks 

-' <in gaft'niaine. <^ » * -'. ;;.t . ■••, -)'^ / '. 

• All^^riclc '^i^wetb aire porous^ nenirly all tile sewers 
\^^ af^'^ontts Wfefefe eicMritfitidns have bcjp infade 
and thereby absorb the^leakin|^ gas from mains. _Such 

_, gases areppisdrious and cause hi^'ny of the fatal acci- 

. [y <l^nt§ wlych. some^i^3 Mppe^n 's^jJer .manfioles, 
catch basins anrf excavktions. jTnese gases must be 
kept out of houses for the same reason, hence we 
have traps, vents, etc., in our modern plumbing sys- 
tems. 

The treatment of raw sewage by means of septic 
tanks and filter beds, or by dilution, renders it harm- 
less. 

The action of animalculae in septic tanks is being 
studied by engineers and chemists to the end that 
sanitary disposal of sewage may be accomplished in 
a manner suitable to inland towns. 

The dilution method of disposal is more suitable to 
towns and cities on tide water or on large rivers, pro- 
vided the volume of water in the rivers is sufficient 
and other towns do not use such water for domestic 
purposes. 
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Ventfiattoft^of Sewer. 

"' SfeWers attd dfiiws; tbgeth%*'iwith ^liitAMfg:' sys- 

temsv are ventilated in order: tor carry offrthe gases 

nmeotioned and •idt;protedt' the .inhabitants ,of fl>Aiild- 

ings,, from gastpoisou,9i4d,uif action. ,,. , ',» 

4 SewersareifYeniifil^ted; l>y mankole^ia. the stf/^et, 
hav4ag:p5irfor^ed,ir9n cqy.eTjS. . =,r.Kr! >i-. J8<) 

;,;; .iPrains are ventilated i|^ rtk^. gsam^.oxanwei^.^Jly^by 
the yciOit pipes ii>. a. plumbing system. , ,,.., .J^j 

PlniiQ^g ^jstep»s ape vientilated byrtherg^n^sjon 

jOff sp^i arwi wasit? pipes\^hrough^tjie/OQf oj ^.bmld- 

, ing. Vent: pipes are connectea*^ihto these SQiI ^nd 

waste pipes a1)ove the hfghe^t waste coniiectlon, or 

' extended '^epai^td^^hroiigh the roof. " f'- - 

Vent pipes are designed to safeguard "^fap s^!8 and 
'provide Mr a circiilation of%ir in the-plumliiB^ sys- 
tetti. "''"^ :-'-^' ■'-.' •-■' ■ ..> L- ■■ '\ . . .'-■ ; o'-; 

Trap>%eal«^are nfec^esaTy toopff^venNf ^eKetsfcrafice 
of si^vfec'gas to the HTiHgrxoom*/ ' : 'r.c^ .:i . ^ 

If there were no vent pipes the accumulated :ga$es 
would ev^htuaEy pass through the w^ter ^ealjfpr the 
latter would be 4<>^t ^^yrrr:eason pf /air cp^i^pn^^gf or 
vacuum. .- , . - . ..• . ,, ; - *V , 

The installatip^ of plumbmg appeal^ to.be very 
pinfiple.' .Titjiere , is ^ reason for simple tfiiogs. Igno- 
rance of thai riisOti ma^ prbduc^ verjr senoiis c6n- 
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Drainage Plan, Kg, VA. 

A gravity system for sewage and subsoil waters 
flowing directly to public sewer. Clean-out Y branch 
fittings, Fig. 10, back water gate valves, Fig. 2, sub- 
soil drain basin. Fig. 31, and water jacket grease ba- 
sin. Fig. 27 or Fig. 29, for receiving waste from sinks 
are used as indicated on plans. Also gravel basin, 
Fig. 31, is^hown-near rear wall to wldehMmti spouts 
may be attached*. ^ . » .. 

Plans, Figs. 102, 103 and 104, give an idea where 
best to instsdl Wade clean-out fittings, bade water 
gate valves, catch basins, bilge pumping outfit, etc. 
In connec^on with lines of sewer and sub-soil drains. 
Each accessible flushing clean-out back water gate 
valve and clean-out fitting is provided with an iron 
inspection manhole which reaches from the sewer in 
the ground to the surface of cellar floor and is also 
provided with a tight iron cover which is easily re- 
moved wfaeirn ec e ssary and permits direct access to 
the back water gate valvej?^ clean-out fittings and in- 
terior of house drains .Without removing any floors 
or concrete. The Wade accessible sewer flushing 
bleatt-qut systenv'^ack water gate valves, catch ba- 
sins aijd bilge' pumping outfit as shown and illus- 
trated in tlris book guarantee cleanliness in the house 
drains^ Accessibility f or^ Inspection and easiness, by 
which they can be flushed and cleaned. They give 
knowledge to the owner or occupant of the building 
of the exact4o€ation and condition of. the sewer and 
access to the straight lines of drains and lateral 
branches and obviate the danger of clogged sewers, 
flooded basements and sewer gas. If, therefore, you 
are erecting new or remodeling old residences or 
business structures, install Wade Accessible House 
Drain2^ Systems — since correct house grains pre- 
vent di^ase, preserve life, health and welfare of hu- 

Drainage PUm, Fig. 103. 
Consists of an extra heavy cast iron pipe, as shown 
in double dotted lines, hung from the basement ceil- 
ing. By gravity it discharges direct to the public 
seWen Gravel basin, Fig. 31 or Fig. 4954, is shown 
near rear wall to which down spout is connected. 
Sink grease basin, Fig. 27 or Fig. 29,. is also shown on 
plah and is^ intended for use at the foot of sink waste 
pit)e. "The above system embraces all pipes leading 
from fixtures located above the basement 



222 



JOHNSON'S HM5JDY:MANUAJL. 



y ■ r 



r ? ■ V 



■ r 

I ' 4 , 



. ' « 



f. 



\Ti: 



.. . .--'i 




V . . 



JOHNSON'S HANDY MANUAL^, 223 

Ice Box. 

A great deal of attention has of late beei given to 
the sanitary connection of'the waste from a refrig- 
erator to the soil pipe. 1!his is especially true when 
planning for two, ^hree or more stories; iapartment 
buildings where the refrigerators on the different 
floors are located directly over one another. 

The drawing on the following page shows the 
latest connection of two refrigerators. Hei;e a spe- 
cial drum trap is located under the floor. The trap 
is connected to the waste by means of a union. By 
simply disconnecting ^his union, the refrigerator can 
easily be moved. The traps should be from 6 to 8 
inches in diameter and 8 inches deep.; ■ 

In the cent^iif.the trap is -a partition wall divid- 
ing it in two parts. This partition extends to within 
two inches o^'the top. Wa^te is connected to the 
bottom of on^t^xompartmeat and as the waste water 
must reach a level on line with the top of the parti- 
tion before it can overflow into the other compart- 
ment, which is connected to the soil stack, a perfect 
water seal is created. Trap has a threaded brass 
cover which allows the trap to be eas^y cleaned. 

Refrigerators coi^nected in this manner have been 
found to be great lice savers. It prevents hot air 
from entering the boxes, as it does when a pan is 
placed under the waste pipe of the refrigerator, as 
the waste pipe doe$ not come within several inches 
of the top of the pian. Soil stack is usuaHy of two 
or three-inch galvanized pipe with galvai^ized fittings. 
Stack should vent to the atmosphere and before it is 
connected to the soil pipe».a trap should be inserted. 
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Proper Way of Draminif an Ice Box. 

There aire many ways of draining ice boxes, but 
the msiiincr as shown in Fig. 69 is the most sanitary 
and simt)ie ?vay thaflias been brought to the writer's 

notice. - 1 5 

Entf bf waste pipe from. ice box must be under 
water in pan as shown. Place orf brack^t^, under 
floor of j)asement, a sheet lead lined box 8x8x10. 
Run waste ''.from there to sink in basement. Waste 
should be kt least 1% inch pii^e to assure free drain- 
a|^e of ice box. 
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B«*r Pomp and Piping 

lUostration shown here is beer pumps and piping 
connection. Different makes of beer pumps ; this will 
give a pliisiber a good knowledge of this kind of work. 
These cuts show hydraulic bea" pump and ■witbiA'"^s 
pump outfaK', (.,-!-' , 

Janetie Automatic Electric Beer Pump. The prm- 
cipal feature of this pump isy that i ' 
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from 15 to SO pounds, and when connected to a 
stjorage, tank the air can be regulated. . , 

The aiiiomatic cut-off is very simple, with the posi- ■ 
tivc knock out never failing to start or . step the 
pump at the pressure desiretJ.. The conne^tiona as 
sbown here arC^ ven" simple, to majte i( the sketch "s , 
fdlow«d Qitfright. There is nothmg to g«t 9Ut~ of 
order in tiie Janette Beer Pump. 
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drainage system of his house and adopt only-' that 
which is cotivinciflgly trustworthy' in every respedt. 
There is anoWir dangerwhich- mast not beovetv; 
looked. 'Many families'having: clos^ t^) their hoQKa'' 
dtfring a' period of -travel; p^ctive on their «tiiriv«*i ■ 
offensive eiot perlWeatfng tfto (iifferetie'ftfiarlmsiitsii 
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The difficulty is Simiily this^The water whftft siarfds 
in the traps of hoase pipes and which shtrts off gases 
from the sewer when "wash "basins, etc;, are in nst; 
Hot recrfving-ils customary supply,- evaporates durinsf 
the jfbgenc^ of occttpants, aMd gise? from the' maitt 
sewer are "permltt<d"to«nt«r. '..-;. 

- ForiiWieeks, perhaps, thece has been no water. Ultl 
in the traps, the ascent ofscwcFjur, ioiS.hten-.coai 
tijiuou^ so that not only the air is utterly jnnAt.tp'live 
ip bat curtains, (»rpets ?nd other absor^uig;f;i:;pis|f- 
ings have., bectwe saturated with the pqilatioa .t^u» 



;- 'X% nmtt:th4nibe obvious to an7i>ersoii that a thorr- 
ough system of house drainage and'pltimbing.is neci 
tfaarj in cfrd^^th^t ,tlw,.bugdi(ig jnay be.kept.free 
frflli^ the ppll)ltiot\, ^ IW^iC se^w^^i^dfitarpoi^qQ^ttH 

air. ■" .yir.-j;.. |,_^i.-,'. ',. . --i[-. ;■• r, 

TMrcnidily[far«hii<MliartKit>fo>v»T'farat«ayb'ut 
what it can be very easily reached. 

At the proceedings of the International Congress 
of Hygiene and Demography held at Washington, 
D. C, by the most eminent architects and sanitary 
engineers in the world, the most important subject 
discussed was the sanitation of the interiors of houses 
connected with the public sewers, and it was unani- 
mously adopted that the end and object of the system- 
atic drainage of a house is to endow it with a good 
system of water supply and discharge for waste 
water and to regularly flush the interior of the drains 
by clean pressure water, it being 
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ReBolred. that the object will be the most cer- 
tainly attained where the {ollp^ing essential rules are 
strictly obseryed; To exclude from the. interior of 
itvf houses all sewer gas, to avoid po}lut*on of tha 
goil by, fecal matter or waste water. ^O prevent t|ic 
generation of deleterious 'gases, in the, soil -and in th« 
air below and around our houses, to discharge as rap- 
idly as possible into-the oublic sew^>all fecal mat- 
ter and waste matter produced. 

The a'[)pli cation of thfese essential rules necessitates 

ah' intercip^Bg flushWE. -FRESW AIR INLET 

TRAP IMTHE HOUSE DRAIN. ini¥de main wall 

of cellar for THE EXCLUSION FROM THE 
^,^g 

m of 



ION 

iuner 

Every city, town or village in the United States has 
s plumbing ordinance of their own, and eaeh thinks 
they have the best. i 

The plumbing that is shown hi thxsbook is the 
latest and best that can b^ done, and the illustrations 
can be followed Bucccssfully. 
' We. show crown venting, also continual ventii^. 
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This installation shows one of the latest sanitary 
installations, as used in one of the'large public build- 
ings. *"*^' ' ' ; '^ h) -fi'^ •'' -'. V 9^r 

: We start from the ;v^in stack 5" and then branch 
rboth ways to 4" with 45 Ys, and nipple into a 45 ** ell 
and then raise with the nii;)ple to.^0* closj^t ell, which 
islgrooved and has a 2*' top vent opjeiiing. The closet 
cast iron yoke is then attached to thi^ grooved ell i by 
: chilled .s.teel bolts which rest into the groovey .. 

Into this grooved ell is t^ett screwed a brass iron 
pipe threaded wall flange with a bell recess for gas- 
ket. The closet is then fastened to the yoke by two 
long 'holding bolts. The recessed horn^ 6i the closet 
slips into the gdsket and brass wall flange.- The 
closet does not receive any support front the wall at 
alL The three s^ti}d bolts, two on the top and .one on 
the b<^ttonv having hole <;ut out through, wall and 

Seing screwed from the yoke, arid rest against the 
ack of tfle wall, maldngit thereby, absoTuter:^' im- 
^ possibife fd bteak the mailile or- wall ^t any time. 

Tlv6 v^ht is taken from the stack ^dF 4" and branches 
both ways as a tee and with 2" drops into the top of 
the 4x2x4 grooved closet -e^y^oTlvB supl>lies are taken 
, frqm the main riser of a three-inch into heads of 
2^^", where they drop down to 1%" into an elbow 
into the stop of the closet valve. 

' This is ba^ed on a battery of twenty closets, as the 
size of batteries increase or diminish, the supply is 
reduced in proportion. On the soil waste this size 
is. reduced according to the size of the number of 
closets in the battery. ., 

This is one of the; new installations for wall closets 
and also is adapted to wall urinals. The construc- 
' tion being so that the closet can be removed by just 
unfastening of the two holding bolts. On account of 
its construction of thef two studs oti the top^and.the 
one on the bottom, the brealqing strength l^s never 
been fully determined, although, tests have been made 
up to 1700 lbs. actual weight. , ' , 

Another tept being made, which is more seyere on 

closets of this description, is not to see how 'much 

-deal! weight the cloiiet will stJind,'but to see what 

4:o)nditiopi$ the joiiits are iti, after subjecting: the 

closet to ja test otiumping on sai^vt. ... 
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Sewage Disposal System 

Among the various tnetbods of 'disposing of sewi£g6 wastes 
in a sanitary nianner, the s<Bptic tank system operated in 
adjunction witl^ a sub-surface system of irrigation is the most 
easily < adapted for a wide range of conditions. There are 
many niodified forms of sepdc tank systems, which opeilate 
mdre or lesi satisfactorily In proportion to how dosely the 
'designer has followed the principles involved in the reductSbn 
of sewage wasites by this process. Present day practice and 
e]^rien93 show that a septic tank "^ewage disposal system 
should possess the following features. There must be a 
reservoir or tank of suitable proportion to the number of 
persons to be served for retaining the sewage for a definite 
periodv Jin automatic discharging device which eii^p^, ^e 
tank at definite intervals of time, a filter bed or irrigation field 
of suitable proportions and materials for final ti;eat»iQnt of 
theUquids* . / i 

The accompanying illustration shows such -a seweTgef (fis- 
posal system with an Andrews steel septic tank designed |or 
use in dwelling houses, school and public build^lgs^ fjie 
tank is divided into two compartments ca^ed the intake and 
dosing chamber -aad is constructed of ix^iier plate ^i inch 
thick, has rivMed heads, hand-holes^ ielutomatic siphon, intake 
fitting and is made absolutely air ti^ht. The location of the 
tank is, shown for three different conditions, the one most 
frequently used bdng shown in Figure J, Where the ground 
is level i^nd there is i^o basemei^t to drain, tlie locations ^own 
in Figures 2 and 3 are desirable* As^ishown.ia. Fixture 1 
on&iary ^4-inGh glazed sewer ttie is liid with cemested joints, 
having a^ pitch of 1 inch in 20 feet between the house anfd ^e 
tank and from the tank to the disposal pr filter bed. At Mie 
disposal bed ordinary Y. branches are used with 4-inch porous 
drain tile laid with J4 ^^ ^P^n joints for branches. ^ Pi^es 
.^f tile should be laid above ^(| ^n^ierneath the-, joints. ;Sp. as 
to prevent dirt frota getting into this braadi pifMs. These 
drain tiles are laid With a ^itdi of lititii' in 2&'ket. 
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Converting sewage into hannless liquids is a biological 
process and operates in the system a^ follows: All domestic 
sewage contains a certain peixi^oitage o|:i)acteria, which under 
suitable conditions, which are present in the septic tank with 
the exclusion of air and light, will start up an active fer- 
mentation process which r^ults in a decomposition of organic 
matters contained in the sewage. rC^^ganic^s^id ntatters ate 
thereby reduced to Hquids, gases and humus materials. A 
period of twelve to twenty-four hours is "about as long as is 
required for this action to take place, after which the contents 
of tiie doang chamber should be disdiarged to the filter pr 
disposal bed. Here further bacterial action takes place dte 
to organisms present at the surface of the soil, completing tbe 

, reduction process. These organisms depend upon oxygeii, 
consequently it is important to have the filter or disposal bfd 
well aerated. , ' 

For the ordinary suburban or country home it is usual to 

' allow about 20 gallons of water per occupant to get the capac- 
ity of the tank; % foot of drain tile per gallon of liquid dis- 
charged per twenty-four hoiu^ and 3 sq. ft. of area for tlie 
filter bed. Where &e soil is of an open, porous conditioBi, 
a q>eciad^ prepared filtpr bed is notJiecessary. . It is customary 
to dig furrows and embed the tile below the surface about 

« 12 inches. Where the groimd is of an impervious nature, it 
is necessary toi^dig^tsenches 4ieeluoitfiiQ0 deep and 24 inches 
wide and fill in, wi^ gravel, sand or cinders t^-^wilMa l foot 
of tiie suiiace and embed tiie til&.^ ,, . ir' : 
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Drainage of 



Depot 



Drinking fountains are supplied with filtered water and cooled 
by an ice machine and pumped through a ■drculattng' system. 

The fountains are distributed through the station, beneath 
the train shed and to the power house, covering a dktance of 
four dty blocks. 

It requires 63 9-inch drain pipe connections to city mains 
to drain the entire plant. Four 4^inch water mains are provided. 

A series of cast iron settling bs^ins are placed in the under- 
groimd sewers which serves the down spouts and track drains. 
They are placed about 75 feet apart, one emptying into an- 
other. In this manner all the cinders and track rubbish is 
collected. 

Women emigrants have a special arrangemoit pQroviding a 
laundry equipped with 12 porcelain wash trays and a steam 
dryer, so that while waiting for trains, laundry work can be done. 






.- "Seotiotu 1,9 sndStltatSTAishowniin tjvs beofc.are 
'Sdinet%tiieoutii£UiQ«rdimir^: Typieall&yodt shows 
down, ispoots- audi; ifa .wAi'kiags .of ithe Chicago. & 
North-Western train sheds. These sh^d ire l!he 
Iso-sest in the world, h^itg 1200 fdet long;. There 
are '804 trains every £4. hours, in and'ont. Sjrcty one 
ot tfcebe-loccHnotiTils. bis-toi blowi.Qff'3teani^iUorQ>er 
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Theperfect^system of the Northwestern deserves your 

'pa&onaSe/~ ~ ' " . ^' - - 

PlumbiBf Railroad Station 

Of late years special attention has been given to the 

'>s<ndiai«)y e<^dment^ ^'. toilet jnk>A^itc ^ih-dad iste^ns, 

^ pttblk: tbaitdinffs 'and* factoritds^ ^of^ tidl <kilids,^aii^'j|mbtic 

comf ovtH ^atiotis i are ^cstfthliohed i ab/diffetvoti ^.pairtr^bf 

'^dl out kfrg^ Cttiesit i -bofi?i .-'i.jj rr-i-u- . /y-fUi(// 

':)i'^AIl fixtures, jfii these iplaecis .iareovf .tilienlaie^iHid 
9mi>9ti'saiiitafyol6nd. n : SoiL< pipeis, ' inside nofiirbldldaigs, 
-are lall; eKtca^«tfDngr^<€if L rsodrlpifc^Ji Figtaci&^htkSido^ 
'shdwiailplflnnview^^nd ones^ ^fiBOtk«i,fInesii0^ve];r«B'j^f 
': aar jap*t(tMdate^Mrra^g^cntcpf'j ttieodi£^Mntf ifi^itMros p,^ 
ntciiefe(po»tii0 «fcllirttki<¥iii' 'Herfefik(ft96:?>fi»tf^ .w<KiF" 
s m0 c aAd '>y««t ; flpwer. i« V jar r j#g^(iL J WaUsuI OE ilWso^tori^ 
iiioffi 4i«»gaittij4«4iiditi|.:thick>-]df,fftvii9htK-(»i!Me^o9tllt 

glazed brick. In the ceiling of thi^/WQl^fm&\ s^i^t 
i^r^Attmtdritw^nSfi'intkf 4J%m/^e|,n>feiMS^o«dTOn 

either side of these walls are, ifif]t^^$T^i^'jEi Ji^tiycpf 
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urinals and four lavatories. Lavatories are supplied 
with hot and cold water. Automatic closets and urinals 
should always be used. 
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Urinal Ft<i;t>f[3 fgr Double and Single SlalU 
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InatftlUtion of ContM)! ^«p«r*tua for AdminiatMini 



ing to the control apparatus should not be less than 1^ inches 
for hot, and 1!^ inches for cold water. 
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Proper Connection for Kitchen Sink 
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LAratory CoDnectioa 



JOHNSON'S HANDY MANUAL, 



J--. J * 
253 












: on.;.", f. ^ . t~ jo]^:"! r , j 




I 



:> . .1 



Mia 



.;;£^ 



i*<v 



' Bathf Tub CoDDecdon 



i.. »- 



'rt 



JOHIISON'S HANDY MANUAL. 



J^.v?i Installation of Sanitaiy Plumbing 

t ^/. tterspages following is shown by simple- 
) sk*tcjite|;'(he proper method of installing perfectly 
I B. :ordance with the ideas of the 

J — h in this country. 

cities has its own distinctive f 
I 3 govern the installation ofj 

• ' p ge, but all. these ordinances can j 

jl b general heads: The first being; ; 

1^ t1 lOuse trap inside the foundation^ 

jl V ify a catch oasin. The second;j 

!| tl t sinks must waste into a catch^' 

N b iw the use of house traps. | 



lie to show sketches which v^lli 
ordinance, sketches are giVen 
sanitary installations in the^wo 

the waste and vent 




"A. Jt^ ^V? )'^?''^f^^i P'P* from catch basin in yard ' 
■i^ point about 12" below roof. 
T '" i¥^'l* '^''' °^ extra heavy soil revent pipe 
iB^narwimnF. near roof, to a point in soil pipe, C. 
^km^fowest fixture revented. The revent from each 
dn4llual trap shotild be carried up to a point ab 
t 3 feet above floor before making connectioa 



wasting through fhp,,,);enf pipe, in case of stoppage 
in waste or soil pipe. In some cities the ordinances 
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allow the connection of revent "B** to stack "C* at 
any point above the highest fixture wasting into 
stack. 

C.4* extra heavy soil pipe stack, from sewer in 
basement to a point about 12'' below roof. 

D. House sewer of 4** extra heavy soil pipe from 
catch basin to a point about 10 feet outside of fouii* 
d4^on walL Prom this point to sewer in street^the. 
sewer may be 6^^ salt glazed sewer pipe. 

E. 2x4 extra heavy increaser 30" long. 

F. 4x5 extra heavy increaser 30'' long with 2" side 
outlet for revent pipe. 

G. ly^" galv. revent pipe to lavatory trap and ba^h 
trap. 

H. 2" galv. revent pipe to 4' lead bend or tocrown! 
of closet trap. Some cities compel the use of ex- 
tra heavy soil pipe for "G" and "H." In cases where 
but one fixture wastes into stack, the revent is un- 
necessary. For instance, note that sink trap Su' 
sketch is 'not reventedas the sink is the only fixture 
wasting into stack "A," In cases of this kind, the 
fixture should not 1)e more than 5 ft from stack. 

J. j4^ lead, bend, for closet waste. 

K. and L. 1|^" lead pipe^ 3 lbs. per ft from bath 
tub to drum trap, and from drum trap to lead bend. 

M. 4" lead drum trap. 

N. connection of revent to 4* main -stack. , 

Fig. 44 is practically the same as Fig. 43, except ^hat 
it^fhows: the, w^k doije Jn accordance with ordi- 
nances which do not compel the use of the catch 
basin. ' 

In Fig 45 is shown the correct method of install- 
ing the plumbing in a fiat building in cases where 
catch basins are used. The descriptions are same 
as given for Fig. 43 and this sketch will apply equal- 
ly well to fiat buildings of three and four stories. 
For buildings of a greater height than four' stories it 
is only necessary to increase the size of the sewer 
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•D," the main stack, "C," the sink stack "A" and 
the revent stack "B." 

Fig. 46 is practically the same as Fig. 45, except 
that it shows the work done in accordance with or- 
dinances which do not compel.. (h«-tt64»-~' " 
jasin. J— • - - 




Fig. 47. In this sketch ist .$hown the propdrr] 
method of placing a house trap^With fresh air inle^ 
As fresh air inlets are frequentljrinore of a menac^ I 
than a^ be nefit to health, it is ^a^sable to use thjiri 
Ayres Iflfetr^s thTs fitting^wiir pre;yent the escap^] 
of ^ewer-^as^ from th^* fresh* air Iftlet in \ca#e q4 fej 
dotm draft in the soil pipe. As the house trap^^re- * 
vents the ventilation of the street sewer^hrough" thje:' 
roofs of dwellings, the sewer gas natlirallx- esi^lp^ ; 
at the street level. To obviate tfufi^ it is advisable to 
run a 4" extra heavy soil pipe stack fronr*the stre^ 
side of trap, directly through roof- J - ~J 

B. Cleanout. ~'^'^'^^Izr\z:''^ 'Is. " 

C* 4" main stack. ... ' •" ' ** ~^ 

D. 4" house sewer. 

E. Ayres fresh air inlet. 

F. 4" extra heavy soil pipe, connecting with salt 
glazed sewer, 10 ft. outside of foundatigimvall^v 

G. 4" extra heavy fresh air inlet pi^r ^^\\ 
H. 4" extra heavy vent through ifyoi, \\ 

_ k * 

' Fig. 48. ^ In ^s'5gurels3feEQwn„-t}ae general coi^) 
struction of the,^^tch basin. It should be made witb 
hard burned brick laid in cement with a stone orcC' 
ment cover, and a^r^movable iron cover. 7lt:5£ould 
be at least 3 ft. in dianieter, have a depth olat least 
3 ft. below the water line, and carried up to grade, 
l^he trap should be built of brick, or can pe made 
by using a quart r bend turned down *fi<om the 
sewer pipe. The inlets frSm the sink and from the 
down spouts should be' at least 6" above the water 
line. Catch basins should be placed not nearer than 
10 ft. from the foundation wall, and the water level 
in the catch basin should be below the line of the 
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basement floor. In the sketch, "A" represents the 
sink waste, "B" the stone cover, "C the removable 
iron cover, and "D" the house sewer. 

Fig. 49, In cases where the catch basin is placed 
at the 'side ol-the- house., the con nection should be 
made as showb in Fig. 49. H 1: 

Fig. 50. In this sketch is shoWn the proper method 
of connecting; the waste and vent of a laundrjy^ tub. 
The pipes anJi trap^^^&hould Aot-Jbe-less thanj 154*. 
The trap is cdnnected.as shown- , to the house sewer 
or sink waste" to catclf basili, as the case n|ay be. 
The revent should be connected to the revent stack 
"B." In branching into 'the trap it is advisijble to 
make rouHectionri^elcTv^i thc^Watcr-lcrcl-of -tf»i>i-t^ 
prevent circulation of ^rjn .th£ waste pipe between 
the tubs. "■ ' -- -1.- - — - 

Fig. 51. In this sketidh-^i shown a simple and 
sanitary method of setting a closet. The lead bend 
should be cut off on a level with the top of brass 
floor flange. Cut out the floor to allow for the 
square end of clos^ bolts. -Place the closet flange 
with the bolts over the lead bend after tinning the 
concave surface off|he flan^^, and shaving the out- 
side of the bend, rfow placeyour closet bowl on the 
flange to be sure 4du are rk^t. Remove the closet 
bow.l and screw th^ flange tLtbe floor. Fill the space 
between the^ flange, and le^d beha with solder and 

'^Sfe3EKKl^£iHt%ht. TltytljOacfc jmgS^Srm^ red 
le Ud uii the - b i ass i floor flaniggr -srt- thy c los e t/ 'and 
screw heads on bofts. Putty should never be us€d, 
except to level up the closet, or to fill in the space 
between the base anJsJhe floor. . 

In Figs. 52, 53, 54, anQ t>9 is ■ sliuwii ' Uit plmi uuU 
piping for a factory, scho^fe or public toilet room. 
Fig. 53 shows the floor plan of the toilet room. Fig. 
53 is a cross section showing the waste and vent pip- 
ing for the closets and urinals. Fig. 54 shows the 
waste and vent piping for the wash and slop sinks. 
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Fig. 55 shows method of connecting. vent for closets 
and wash sink. For work of this kjnd it is always 
advisable and should be compulsory* ;to use individ- 
ual 'automatic closets and urinals. Fbr schools, urinal 
stalls may be used, but they should be of the tyi>e 
known as ventilated urinals in which the water is 
continually running. The wash sink should be omitted 
in schools, but in place of this a long; drinking foun- 
tain is installe4 in the basement, in some room other 
than the toilet room. Range closets are not sani- 
tary fixtures, and ' should in no cases be used. 
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J^A movem^t Is irow spreading over the whole coun- 

ffr "for "thnsiKJtiffsirtfrthr ^atir^tnb beckugg^^ ,is 

considered unsanitary. 

The only, .^tj^^tpirjr ^^r^pgi^ipen^t^ , for. the bath is 
the modern sanitary shower. 
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The Johnson Way of Testinf Plumbing After All 

Fntnrot Are In«fa|ilei. 
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ThfaiteSt ia^.tht nu»t-seTCre test that the plumbing 
can.getr » tbcrcu.jio: way lor the ptppataiat to get 
out ai^iti there ii Mme defect iq joints, tnps or con* 
nectioDS. It is very simple as the test can be left on 
for any- length of time without the pliuaber's presence., 
IS f<^kws: 

t plug on the iacreaser 4t 
it retainfer is screwed intc 
inid windows. ' Place the 
tainer'and screw down 'tiie 
icrew, breakiag the pepper- 
run slowly in the bath Inb. 
>f a mechanic to make <Me 
ont of pipe and tnaUteUe 
d a three (8) otince bo/tlc- 

SwfanmNf PmI*. ' 

;'Swiihniin£ pools are oheof the niost popnlar recTea- 
dons in connection with clubs, hotels and even private 
homes. 'They have become so numerous in the past few 
years that a great deal of attention is being given to 
Vtt method of heating and purifying the watu. 

Besides the material used in the construction of the 
tank itseH, which is while porcelain til^ the eqaip- 
ment of some of the swimming pools is almost a 
^mnasinm erected over the water; trapeze, swinging 
rings extending a good portion over the length of thr 
pool, toboggan slides, etc., are oAIjr a few of dfe- 
amnsemcnts which make the swimming pool popular 
and healthful as a recreation with exercise combined. 

The standard size pool contains approximately 56,000 

f lions of water; the bottom graduated from 2 feet to 
feet in depth, which gives ample allowance for diving, 
plunging and swimming requirements. The widtti is 
approximately 34 feet, while the length is about 60 feet, 
this being the regulation size and which permits a large 
number of bathers to be accommodated at one time. 

It is, nevertheless, a very important matter that the 
condition of the water should be given serious con- 
sideration — many "bathers soon contaminate a water 
supply. Besides this fact, the water which is originally 
supplied to the pool (city water supply or river water 
supply as the case may be) should be filtered so that 
who) the pool is filled to the brim you will be able to 
recogni2e a 10 cent piece lying flat on ihe bottom in 
the deepest place. 
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'during thela^'feil/ jitBre^ befi»c xJtiamitig the water 
in the pool was given much consideration, a person div- 
^i'wks \i6t'<nsmt: l^b\»--the-sarf£it:e|>-WbiicH'o<)ndit>an 
was MsfMSnsiblefttrafnUrtber of^deMhs efthep bjn^oet-.' 
derrt or ctafttps.'as the Ka^imigbt be,'aiitl vbttai tkm 
Bbdy remiiiiBd on' theibotton* «* ttoe-pBolMt waB'itot 
nfiS4e<fi'"4i-st*n#(i»staatrf».*rt)m lAta>W'!baatsi'''nM 



orculation. . to mapy . ca3e3 a»fij,hot.|«^tei:,i3n^f^a, 
eljinia)t{^9ni| an, atttomiitic watej- ,}iea(sf .is,,itsed,^)j^ 
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EleTation *iul Drkinaga of SwimmiBg Pool* 



DloMntioDs Alto Shon ConstruclioQ of Filten. Wi» 
Mar CiranUte ThrouKh the FiMet or Direct 
fTOm Miini to Swimmini Fool 
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HsBtiiig LiquitiU by Steam. 

In thi des^of "a-heattt for water ii^ blfi&r liowidSj 



So little 19 known by the avcrafc engineer and users 
of 'heaters regarding fiie amount of heating surface re- 
quired; theB. T. U. transmission per sguare fool <rf 
sucface;i the pounds of steam condensed and other 
faMOrs, tiiat I insert a chart on an adjoining pa^ which 
tvill enable engineers, heating contractors and users of 
heaters, to figsreiout-j^sjiiremepta. r ■■■ -. " ■ .-iV 

The accompanyusijl diiui tihows. tbe i!dattTe.eScieiu:y'- 
of iron and brass pipe when used in storage heaters. 

The following. fxplainf how to iise-th^ w^- ^*ti< 
determine the number, of pounds ofj ste^ii, req^nre^i 
per hour to transmit the necessary number of heotf 
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. ^^«iti^ Power (^Brus and Iroa'i^ > 

Pm Waur Starm Tski 
l%ctM«MiUnrPreMureSteam,itptolOpoaiidaby eatne. A 
"bcttrof MlUy" of 50% UiaduaecC toaUc^ for (oaUng (tfl^lle.. 



t 

t 



iA ifttnperBture, in Fahr.'dCKrees, between ttie" sbedjm 
ifc^the coil aaS the average temperature of Water in 
tbC'-^nk ,■■'' 

Follow' tta 'Unc marked 100' degrees upward W' 
vftei* it infeTseas wfthiroH pip* Une, ttien to. thj^, 
rlyit to'edge of.chartmarked 15. This indicates that- 
15 pounds of SWaih is '(Condensed -((er hour per Sqaare' 
foot io(. "pipe; The 'required -quantity 6t Keating .-otbp^ 
face" in 'Sqaare- 'feet is determined,^ dtvidinp 
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The best ^^pe of heater ever invented for heating 
water to a high temperature in an economical manner 
for boiler feed and domestic use. 
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Hius: (Iron pipe) 1,000, which is. the number of 
pounds of steam to be condensed per hour, divided 
by 15 equals 66^, or the number of square feet of 
pipe or heating surface required. On Uie saaie- )ine 
of the chart at left margin you will note that 1^)00 
is the number of B. T. U. transmitted per square feet 
of pipe or heating surface -pe^ hmtr« 

Hot Water for Domestic Purposes. 

In the accompanying sketches is shown the cor- 
rect method of installing the piping for hot water for 
domestic uses. In work of this kind, the pipes must 
always have a general upward pitch to the boiler, 
or tank. Care must, be tak*en that there are no 
dips or traps, as this will cause han^mering and 
pounding in the system.^ Sediment or draw off cocks 
must be placed at the lowest ^oint, iii order to 
thoroughly drain the system. Stops ^nd check 
valves should not be used at all in tMs, work, ex- 
cepting, of course, the stop ahd \Y'aste on the cold 
water supply to the boiler. A vent should always be 
provided to allow for the expansion, in all cases 
where; tfie expansion cannot! "blow back" into the 
water. main. In cases where the supply is taken 
from a tank fn the attic, an -expansion, pipe^ should 
be run above the tank as shown in Figj 04. Fig. 56 
show's coni^ectio» between gas range add boiler, and 
Fig. 57 connection between coal range and boilen 
Fig. 58 shows range boiler connected t6 two ranges* 
in the kitchen, and to twaheaters -in the basement. 
In work of this kind^ care should be taken to pl«uce' 
tlie boilfer above the s5urce of heat; foLinst^ncc; a* 
boiler in the basement should never J>e coiineeted to 
a range on the firit floor, because were thk watef ta 
be shut off, thd water front would drain. If ih^ 
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water were^ ^^^tttrnfetf ^c/ir / tH^-tfdftf *^itter entenng 
the hotCwai T ir o ai, w ^iilA^jgen^te siiiSlhi so quick- 
l y, th gf l it-we^ld in all probpol:^ blow up the water 
ueat TWIf^ihe boiler ii 



[ts proper place, that is, 
the s^firce of heat, [the shutting off of the 
i^ould! have no effect on the boiler or water 
18 water would still I remain in t he boi ler to 
within i six i4<ihes of the top. Figs. 59,1 #pml 61, 
showjhe connections betw fcir Ujtt.i^ «f M^ aaftlg yeat- 
ers. Fig. 62i^ows the method of^stiDll&ff-tlU^ 



water wiping' to the fixtures; in an ordiiary dwell 
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the ho ; water being taken |rom a hot 



*ot 
lihg. 



ivater tankj in 






1 s 




the basement, and a- circjfilating pipe brought back 
to the heater. The hot watler is taken fijom the top! of 
' Wtank Sid^2^^^nife^\d thf" highest fixtiire. A return 
"ptpti^ c\>fte^Ii»ofii Ihis point and coinccth3inm|ide 
to cold \^lifer^ir&i)>ty^fo l^tater, as close fo tKjf^eiJ as 
p6W4Wfe. ^Th«<^!i«^Wffl4^(C>^*H^^^est5EXDCpt p 
highest, is tak^^'fiy^^^Jnr'feturn ptpi=.fta=fihewa in 
sketch. For hotel work, it is a good/ pUm^4a.,caVry 
the hot water direct to the attic, and iroih fih[^ (ts- 
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tribnte it to the fixtures through the return risers. In 
Fig. 63 is shown the connection between ra.nge and 
boiler in cases where a door or window intervenes 
between boiler and range. A great deal of trouble 
is often caused from work installed as shown in 
Fig. 64. The hot water pipe ifp^akfp from the 
boiler and carried under the floonto it. sink on the 
same floor, this sink being the h )(»iest fii ture from 
which hot water iTTtr aw i i. At ti i Sft , t j | e-hot water 
will run freely from the sink faucejtrtlcn suddenly 
stop, although the faucet remaii^ dLen. The 
trouble will be found at the point ijfarlwd "X." To 
prevent this trouble, a vent must be fiarn ;d as shown 
in the dotted line. This vent may. be nl J^" galv. 
pipe, and should be carried abovfa tt ■ tank, and 
turned down, the end remaining *pe above the 
water line. In cases where this vs^t r expansion 
pipe cannot be installed, put a smal[; pe cock at the 
point marked "X^^^ — la cas*. o f sto p paj ;-of the hot 
water, this pet cdRT' SDonld be upentid lura few mo- 



^^,*4^ 



Pump Systemslj 

In Fig. 6S is shown the compla|< t and cold 
piping f or a dwel ling, in which the ail is pumped 

to a tank m tEcljttic. The supply to|t from pump 
is also used.£dr-yie cold supply to a|t ures. ; This 
supply ei Hc p ai tlie tank at the botlp ind at this 
point, in theitank, is placed a Trp h a check 
valve to prevBnt the water from etjt ; the tank. 
The ball xiMJ Mhgfli4.ht-HMnEl£d -feja£ top of the 
Tee. An ovdllluw' iliudlU' Wlf I'Jkni from the tank 
and discharged to the»a<awst convenient place. A 
pressure gauge should be placed near the pump to 
show when system is filled. 

In Fig. 66. is shown the method of installing a 
soft water system, using the city pressure for poWer 
to run the water lift. In work of Ihis kind a faucet 
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CowbinBtiott Vant >nd Draiaaga CoiuiactiaBa 

'l^ft^Rg' tbe last, decade or two. great advance-, 

n^fSc^vc bf^f^iimade in pJijambins and. d/aj^age. 

In facf, ,^hat wa; consider^ perfection qoiy a few 

years ^go,:i& now obsolete. ,. '..■'/.., 

■Aafos^i all the.jiipproveqieiits, the so-called f Si 

Vi Cfl^Watioa V^m, RfrycTt and Drainage [fittiiigs: 

easily^iake tl« l^cad, ,As all re-veat connecti^ptiq' Ipt 

tjEie.^OiLstack are! cpnpectf^ bBrmpapB of'.45°-as4^' 

sp-cal^eQ pQclfcta are- done away.witK: .It absolut^r 

Ijr prenfJits ,aoy j-iui^ or fedimept -to lodg^; iij /h*! 

t^f^s,^d tjicrebx, >fte(; a: few yearsj closesjUp. tbo 

in tbe o)d stKle -Uttings,. 

1,0V coosi^ered tbe p^r.^eo.- 

in several of tbe , lar^st 

id west- . , - 

t^tothatr way of rougbing: 

basement residence bavijogi 

tiotiary Jaundry tnb in thei 

I&semeht, kitchen sink pn ,\h^ i^pt floor, ■,-^atW/ 

closet, bath tub, and' lavatory on second floor. 

"Fig. B" shows roughing in for a two, or more, 
stories flat building. Here, of course, kitchen sink, 
bath tub, water-closet and lavatory are on one floor 
and roughing in repeated for as many stories as the 
building contains. The dotted lines, where marked 
"Plan of fixtures," shows a partition wall and the 
different fixtures. 

"Fig. C" is an elevation of roughing in tor a bat- 
tery of double water-closets as used in schools, 
office buildings, factories and publi;: buildings. 

For houses in towns and country places, where 
there are no sewers, the soil from a full line of fix- 
tures can be taken care of in a perfectly sanitary 
way by building a cess pool of either brick or wood, 
2S feet or more from the rear of the building. If the 
cess pool is of wood, holes of VA' or 2" diameter 
should be drilled on about 4" or 6" centres all the 
way around and for a height of three to four feet. 
If of brick, use good hydraulic cement mortar and 
leave a 3" opening at frequent intervals and to a 
height slightly below the soil f ipe. A run from the 
cess pool can be made to distribute the water over 
a larger area. If such a run is made, lay the pipes 
without any cement joints, thereby letting the 
water run out at every joint. 




i->t;>j *'>ano'^ sipflniBin htm JoeV noilAflidnxoO 

For an ordinary residence havit|g two ivatcr- 
cFo^ets, fadndry tuiy/'siiiks/tW^^fevktorif^iaiftffk'^ath 

Wuhd ^Wpie. Will feHould ^t t^ 1e^S!'«iah^ TS^^ 

thiQl 

W 

(i^ninfe 2'^".' Yoa haVe n^M^ft'akcktorf ta^,ei*:|66!c. 
irig likfe'ttie^wirty fef a 61«ve, \;Wtli'a fi^#^^fiuk?6 libic 
i»^lh^ iftkidle. ^Ori tlii'^^frartii^g Uj^i^V^t^W^^h't, a 
dotfr^e'of brick, ftat Waysi^ and' ivhien ^* fifeh ^-t^li* 
a^S^ fo 8" tdirck course 6ff ctfitarel^ ' of 't% "^l^Tni 
pfof>ortioiW: ' Oine f^art TN5rtliti(f^dfehicnt/.t#o^2ar5 
Tor|)^o sand,^ i^d 'tlir^e iiarts'-6r:a)afseL^^aVitT.* 
After a day or two, WhfenWe coricf'^tfe/R^^h6?o6k>-* 
lF"&^t; bliild up with bHck laM iri 'cettfentf,\a>^6^6*. 
iife%in4 'e^t^h^ioit to'wfthitl' r t)f '£h<^ 6^fac«."^'t)£i 
to^ of tbil, Jxlkce a 4"> thick^;<:etnent';bi^:s!3fe''riifg. 
wit^ ta&t irbn n»anhble coveff. ^ f= ^^ ■>i .Jf ^^^n-^ .. 
.-,. - 'i '.■■ .'.>- n, ^'''. ./i" i^ii. .(lu^ [ilr,d ^l-?-*:: 

-;^.: ^' ,•-,'<• 'f.-, J f. •.•*':* ^ ' 'J 'IT':? '■!>> -•'■ OIR 'j-'^Jiij 

'^- ; :': ^^ ; 'f '. { \ 1'. '^ ' j.j. » ft' .4iJ or] r.,.j PoiriJ 

.^ ;t '1 ^ .-.' :-;.; • ' ' » -^ ^'^-^ •):., :rjr,> ^•:"rn TO * )!>} SI: 
T,'- r :i ;. " ', J • ^ "■ ,-'.'' :;'»<■-'/ \> P* I. 'OQ a^-ji 

;-.,;t !. ; ' . ^- .' "I" "I j!i"t[.; n.' i^>i''-:b od i)Im»n^ 
.{: . . * ■ J ^^ ;\ \i to ;. '..•,';{ jv -v.'l S'T.' bnr/oir. ynv/ 
I,. ' -; . ' .; ; ;.r;"v.-. ['i.-'.)'/^ hoi v 0-" .yj'T^ h» II 
fi -J .■". /...-*■; ^'' *\'.*'^T )-^ ■ - ,; 'S/'n-Ki "'1! ^ '^7';.-*[ 
!t.:t ..•( -"^ n.;: /. ,'- > -i ' ''. j/: . -^i .^! -^aJT-^i!-. J-f:^^)-'f 
TO^^ .jJC'.^ 'jf^ -i'-.'i'iJ-'i' ^J :-'-.r.fn '>i nno l.^-.q t'^oo 
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a red heat, such aa copper, brass or say*f,^ri„iis,^. 



borne ol the hard soldertUg prdcbssea are oRt» 
termed 'grazing." Both braz^n^ arid hard soldeHfli^ 
are nsuEgfi''i4yfi^ in- the bperf fire of (vith a bratjin^ 
tOTfjL PL'HHTAirtng Joint H' ibori' pfertect-and iftoi-'ii 
ftMdbife'^fe-^e'poiiit'Wfti^ioii bf iHe solder rises: 

Thus: Tin,"#hich '^rtdHy incrieasts the fusibility 
of its alloys, 'Shonld 'riot'be lised-faf ^solder, exUept 
when a very easy running solder is wanted. Solder 
tnade with tin is not sOiJBftliieable and tenacious as 
^hose, prepared without it. The Egyptians soldered 
wire lead as 'iing ago as B.- G. lM6;^«^titae «T 

lapses:---- ''-''l ■ ■ ■■ "" ■■•''<"'^ --T 

^liny rfcfet'3't&- the art, and- says rPrtquiresi^he adP 
dition of tin to use as solder. 

Another solder, a VQiyiflj^^ut very good one for 
some purposes, called "Cold Solder" is as .follgws; 

St«l ii'i]ing3'5iwv.-.*\,....--.;,Ti;,'-f-2 '^'ij- -. r-^ 

BraGE<'Fi]ineat.,'t^-»4. .v,.,;.3 oz, .. .,.^' 

iiii ; Piuric" Acid -pnnpr .>»,., ^^^xlS^oz,^ .,^^]_, 

Dissolve the filhijfgfiliineht-aday'apply to the.^jj^fU 
to be soldered, haviiigrfirsi cleaned *b« parts ,to„l>t 
ci<iibA:tea,'^t;#"(ai< *hbia;»-4e8d: w»e(p9iijy, ,„!;p 



AdvaDtagei'^nfcfctelftr^of tkifvagji^ degrees of 

fusibility of solders to make several joints in the 
iameprec'.i'o^wbrL'-''tfiuiJif *He''fir(ii*^joinThks-'h^ 
Aade w^tli the'fine--:t(l«cl''s%ftfdetj'tlief=e'WMS'i^" 
Ho dah^r of meltfng'lif'iti'ifiitttiis'-jbill^ ri^ar \tji>mf 
hisihtiiti 'solder. " ■'■ ■'";<;••■> ■■■> i'"'"- Jr.-tu D■i^ e 



Nfixt,,'.;.,^.\,.>ttm- yiVjl^ [,, i ■-.„,, ^.„,.. / 
Ne»t- -■;....;. -.4 tin ^/,Vff»4 ^r:,-fl,^tMn!)t|i..;, 
Hejrt; ^,r...,.-.aU!34.,.,;^tj» ,• .. ; ^.,*,bi^t^ 

Next i^", .5..(.3le?d.,.,3l»ispijiUi.|.-')fcttn ...^ .,, 



Tv «]del^-Jpa4y■M.t^.>r;^■;.c■<^■'v■;:i^''*'9r■V'v^■2^»^ 

To solder tin ', .T-'i'tin.',,'.',',^! lead 

To. at]W«^peirteC.,,(,.;.^..-.... <..%tin..^,...'li(^d 

- '■■ ■ '.'-:' r-l ..-.I '.. r .lb 
■"■■•' '■ •'Slpdtett.''- 6 .!■:>,..*. -;.:-;,....„ 
for bfazirig; - -■ - •■■.. ■ i... . j?t:':'L-.! ■inio,-. 

Spellef ■ ....Hardest -..-, -3 copper "'iwiiinc^ 
Spelter'' — Hard .-ulcopperj.iii'iilzioc-. 
Spelter" . . .'.'Soft ' ■ ■ • . ;i4copp«r i'i^.3iint\'. .1 tin 
SpeHei' ..'.■.Vbry.So'ft. i.j-&intitnfi!HJ!Jri.9,;: -.K-^t? 
5i«fl(ef'....F0i- JHatina isiGoUii/.:;; .J:. .,;,■.. ,^- ^j 
SpeltiV'for 8:Old;fl-patrt='gtoi4 ltlBa^,^v65,jJtj,pji^ 



■■ Spilt(i'forsflver;''4'^hs!silVer;.3'pirttbVaSs| i/fp 
part'zind.'' ' ■■■"■■■•" ■■'-•" '■'■■■ " >--y''---^" ■■■" •";! 
'"'■BiJdttl' fblf/trbn ^hard); stTvcr'-poWefr, T jpp'ts'^i'as^, 
Ipartilini;-'^"'' ^i'"''' '■' ■' ■■■■■■"'- - ■■'- ■■'■ --•■-'' 
^'-Birtltet ftjr rrdh 'fiWVl ipaVt tffii'ipiift le^d., ■■-' 
■ ■'Spytfef t&t'brass ari4-coppW"'(haril)i'bfi's> mtjrta 
Wiffi ^to=l/S or '/I'oi'zmt: "■ ■ ■■ ■ ■- 

'Sbelt^r fbrbrass'anffcopper (sctft>i"'^'pa*t"'tin, 1 

V3.tti^i&: '■' '■■'■ i.'^;--' f ■■■■<■ ''I- ■■ -'-;^- - ■ : 

■' ' ^Speltet'tbr piirt tSii; i ^artS p^fl/t^. I titl. l*bismutll. 

-■ 'Spcit<irTbi''Vefy's6ft soId(ir;'3 parts "tii Stiiuth/ Mesid, 
5-rin. ■^"'■■-'"' -■"' ■■>• ■ '' ■ -■' ■■ ■": ■■■ ,, -' "■ " 

'-'^letal tniieh' Ihtits at i'heaf liof'bcctedingtoiliH^ 
ivaftt- is Spai^^ Mi&iutV 5 lead aAd S-^f Hb. '-' '';i ' 

,,,tf^p *I»p^ra|tu;» iiefnwrc4 -13,41 ca^t-irop, fuffiasp.*"!9 
3^ %^ jftdles,,a^.^oiije ipouli^ing- s^pd,;;, Burning 
is. rj^aorted to. by,, j;Jj,i^bcrs .generally for.puritgq^ 
wWe st^dpfing, >vil}.^not ft^pd. -; ,,. . ■,; 

. Cast ^ ,^^^t. of Ifiai of, th): proper thickness,, ai^ 
QUt ^h^ prop.er length, And ^idth, .^rn.,it upirounij 
Hkp.alipop, bri^gin^.the two ends well together, to 
(ortQ.a,, go^^.Joint.on the Qutsid.e) .and Arinl]r tac^ 
th?ni togretlier-on the inside; foU, i| fly<;f io.-aee (haj 
the-joint is close on the out^d^(.ancf,.paBte ,a -piffe 
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^ddins sandiuijil therjeis a sopd.bai)]; qpt t,tte. top ol 
the work; smooth it off with a trowel, cut,^t. dowa 
towards t^e strip, .so as. to ifii;m .^.sftirt, of .funnel, 
leaving about S inches of the strip buried; dravr. oul 
the atrip «ndwaya^ being; earefjU ^ot tcf V^**t *ht 
;sand, leaving one^ end stopped .up, ;tlffl o^er <od 
stopped up about one in^^.high. At this «nd Djiake 
.a bay, or ppn4-ior, the,,t|y^i^aWji^etal. tp-jTun .into. 
Have the'metal red hot, be careful that tbej^^imer is 
free trcan loose.^nd.., shake a. (itflf.. pondered .rosin 
along the runper,. Now begio tq.ppi^r.^he.niem,, hold- 
ing the ladle at least one foot above the runner so- as 
tq giye weight .and fpice to the,biu;iiiig',fBt«tBl|;.pour 
' plenty, ;;qt ipifldiqg what, is .rHr)ifi9e pAi^aa-the ^m^tat 
that is pouring in has to mplt the part wWchis i^ the 
cofdB*itf; ^msri Ae'^Jeiht-U^ii'rilfe-dmo'Jigti'Vry il 
by drawing the trying'stic^' Along in the runner; if 
it feelsswipoth aldng thtf ibbrtwrift Is biii^'W, If' not 
■poiir some more until 'ft ls| 'thtJrt'^stbp'Aii 'nie''ehd 
■wti^rti'the metal Tias b*ert rdi^nJr' off, iiMl'fill' up 
about two inches high, and_*atcli; fpr5iftH|lfei^i,'Biv. 
ihg sotrle hot metal i-riadji- to fiiv^ AS it-'shfiilki'ifoWn 
kcooling.'iir else the' j"8inV'iili'iic>t'be-Viitfli'd.,''iVidi 
set, remove if from Ac siiiillWd cuV.'off''thi!'runner 
With a 'mallet and .chisel,' fiiiislflfi^'dtt WlW's iJiete of 
tard -whi, the paiier bit ifih oiiisi'de wilfstf 8"6ft, Jeay- 
ingittrlght'arid-'clearf.'-""' ^'■' '' ' ■ ' ■' ' " '""• 
Tlavihg'now completeii t , 

proceed will ; 

va level with i 

Pill lip' with 
^Wlien'^lied 
't9P, rain'it'; 
tte; ^outside, I 

«dge; then w i 

eed^e9fthe i 
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f^l^f^^^Hie saA4.ttie thj^stess of 'file ,ee^ii*ed bot- 

toin^ ^\sLne the &anfd qff with a trowdi and theiwork 

will^/n out cle^.. The saijd.on the outside being 

up leyel. with ;the edge, smooth off, and cut* a bay all 

around tQ,take the pyerilpw* Ishake a little rosin 

ar<^und the edge; .having jthe;9»etal red Hot, feegtri to 

-pour, a^: before, only thj^-is a, work for tw6 or thcce 

persons if it is any size^ as it nutt^t ht dotU quickly, 

pouring the metal along the edge until it is properly 

burned down; when it is burned deep enough, pour 

a few ladlefuls all ovei; the bottom, so as to get in a 

thofoughly fluid state; then with the edge of the 

trowel clean off the dross, leaving a perfectly bright 

surface. Let it remaiii to set. This will not require 

any filling up, as it is open to the air and shrinks; 

when set it may be reriibved, and if well burned it will 

be perfectly sQlid. - ^ 



1 ' . 



Minimum Sizes of Local Vent Pipe Stacks 

Hsximam Mamber of Olosata ▼•nted 

Slse of derelopad length . Main 

Pipe in feet Vent Vertical 

Mains ^r^notiee Vent . 

2. inches # 400 1 ,1 

3 inches 100 3 ^ 

4 inches 150 6 13 

5 inches *..... 200 10 -^ 

6 inches ,......! 250 16 33 

7 inches ... .t 300 23 -46 

8 inches 350 32 64 

9 inches 400 42 84 

I 10 inches 450 56 • 112 

; 11 inches 500 72 144 

f 12 inches 550 90 180 

i 



r 
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Check Valves Should Never be Used ^ri CirtHllation. 

While this is true as a general propbstttoiv tHere 
are some cases where a check valve is hecessary, to 
prevent the water from reversing in the circulating 
pipe. In cases of this kind use a horizontal check 
valve and place it as near the boiler as possible. The 
check valve should be installed so that the Mriater 
cantiot flow through check valve from boilef. 



©ranch Soft! Pip© 
Size of PIp» . Water Closets 

2 inches * ^ 

3 inches , . . . ; 

4 inches 8 

5 inches 18 

6 inches 36 

7 inches -. 63 

8 inches 105 



Main Sou Pipe 
Water Closeto 



16 
36 

72 
126 
210 



Miniqaam Bim& o£ dc^ ind Waiti Pipes. 



Size <^ Pipe. 

2 inches 

3 inches 

4 inches 

5 inches 

6 iiiches 

7 inches 

8 iiiches 



Branch W^ste 
am) OTO(i«t|nr 

roil Pipe. 
. Fixtures. 



3 

4 
32 

72- 
144 
252 
420 



•'■*- 



. Mall) Waste 
mntf e^anecting 
fioil Pipe. 
Fixtures. 

4 

8 

• ; 64 

^ ' 144 

288 

504 

840 



t ^ . 



. ' 1 1 jfif 



t'f:. ' 



/■, 
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Hammeri«^ on taurriog: in -ihe. pipes nnty be caused 
by a loose part of one of the' faucets or ball cocks. 
A looHj ^u^^l^ ^U 9^ washes will cause a rattling 
in pipes. that can be hearil :throughout the house. . 



Dbut>1ing the size of pipeJs Increases the cat)a(f 
■four tinies; because capacities of pipes dre to eac 
other as the ratio of their squares. Thuj» the capiao- 
ity of 4" pipe is 4 times as great as the capacity of 
2 pipe. The capacity of 6" pipe is 9 times as great 
.^s the capacity of 2" pipe. The method of reaching 
these conclusions is as follows: The large pipe, 4" 
multiplied by itself, 4X4—16. .The small pipe, 8* 
multiplied by itself aX2=^^ 16^4=4: Therefore 
the capacity of 4" pipe is 4 times as great as the ca* 
Racily iol 2^. 6X«*»36; 2X»=*4. 36^4«9. There- 
fore the capacity of 6" pipe is 9 times as gce^tfts th^ 
capacity of 2". 

'■ T '. ' - '* ■ ' r ■ 1 . . - ' ' I .-^ 



' Tb multiply feet aiid incheis by f^e^t and inched, 
without reducing to inches. - This i^ useful to tht 
plumber in figuring marble. 

F6r '^xarfit)lfe take 4^ ff. e ^. by^e ft. 3-in. ' ^ 



6 — 3 » 6 In.x6 ft.=36 in. or, r r -r , 3 ft, , 



f j: 



24 IH 4"ft.x3 in.=12 in. or 1ft. 

{V 3 . 6 iit.x» ini»=18/;18 in.tj0r ■} 1^4 in. 

, ;i ": t ,, i nM;j,>ri • I. :. :": it,^ .^ T^tJal'jw;:^. .Baft.l'K.UJ. 

28 — IJ^ .!,:!;: 



' ^^Aft idsertable' 'j6iiit will save time and troUble^iHi 
cases where it is necessary to bi?eal^Jnt<). a ^*st^k. 
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Tlungs We AU Sboitld Kii6#; 



•''.'■ . ..- 



If back oudet closets arid graduated fittings ar€ 
used when installing a battery of 6los^ts,'it v^ill be 
unnecessary to put in a raised floor. These closets 
and fittings are carried in stock by the leading sup- 
ply houses, and the, fittings fire .of sufficient length 
to allow one to each closet, without thg necej^sity of 
using pieces of soil pipe between "fthe^ttlngs. . 

In estimating water f of factory supplyi^'stttow 100 
gallons per 4ay per capita, ^ . , . ,;!, ' /■ ,;. 

Soit water cisterns: must be .vefltilated.to -pFeyjent 
s^agnat4<)n. ; > ; > .;, 

Storage tanks should have an jsxtra large sediment 
draw off cock to be used solely for cleaning tank. 
It. is a regreta4>le fact thj^t th^ n^ajorityrpf. .storage 
tdnks are seldom dpaned.' , ; ,. -^ ;. ^ - 



Hammering, rumbling or snapping it> th^ .range 
boiler or hot water pipes is caused from sagging of 
the pipes, causing traps or dips or froiti' stoppage 
in the water front. ' " * 



Water fronts should never be connected directly 
to the city pressure. The cold water supply ito the 
water front should be taken from the bottom of the 
range boiler. 



Use a small offset between sink and sink trap as shown b 
f1g» 43, pa^r'255w This will.1»eveQ^ the annoying coo^tant 
dropping noisd id the sink. " ... 
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Very often it will be found economical to waste 

ay,^j.;^U«s,bi^t^tlie«lo9et, into the 2" sinkstacW 
In cases oT Vfira kind the closet' ne'ffd not be reventfttt 
a.s it is t)ie''6j'Qf^'filitjire. ftaifinginto tjie 4* stack. 



House sewers should have a pitch of ^* to the 
toot. 

j'Atttoinatic i.dot 
nSiedin sti&ools i 

In cities where 
casd'of firstia pri 
the house Bboold 

tic! if the tank. system is used, the extra fire pres- 
sure does not affect fhe fixtures of piping. 



It is poor practice to connect sediment pipe from 
range bcHlcr tc the sink trap. It is far better to 
use a xompression bibb, as this precludes the possi- 
bility of waste, and the plumber knows for certain- ' 
ty that the system is drained. 



File or drill a small hole in .boiler tube about 6' 
from the top to prevent eypbonagc of boiler. 



The circulating pipe shotild be of the same size 
as the flow pipe, and to insure best results, take sup- 
p^ to fixtures from return or circulating pipe. 



Hot water faucets should be at the left band when 
facing the fixture. 



Stops should never be used on range boiler supply. 
Always use stop with waste to give vent to boiler 
#heff watfer is shut off. 



Coils in furnaces should be placed above the bed 
Af.fire, net ia it. 
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The Sanitary- perfect Screw Connection 

A* MwiufsctuTMl and Funiiahed hj 

The J. L. Matt Iroit Woric* 

of New York 

In tiitse d&^ of aJ- 
most perfection in sAii- 
lary science, the connec- 
tion ol ^e wataer oferfet 
.to the soil pipe is ;tbe . 
. one we^ spot in an 
otherwise admimblesys- 
ftnl of house ptutnbtng, 
tiieon* cvmeotun tliat 
capvot be relied upoo 
under all cooditKHis. 
Plate 500I-A That abs9lute seeunty 

U araured, and the 

question of careless or on 

skilful wwk disposed of by 

the sanilary-peifect screw 

connection, must Tie ad 

nutted by all; 

those who have seen 

used this devise do 

hesitate to say that it solves 

tlt^.question of water closet 







r fur 



whu;h they could guarantee v^d^ all 
conoiuans.. 

Note. — All cffdinary connections require bolts thrsu^ 
the base of the c'oset The sannary perfect is a screw coh * 
neclion, hence is absolutel) and permanently reluble and 
furfiiermore it dispenses with un*igLlly bolts ' 

Plate bmzy^A shows closet with the Batdtuy^perfaai 
screw connection and the threaded floor coupling which ih 
connected to soil pip< 

The iettion of the sanitarv perfect sccew cenvectiaa 
tion (Plate SOOi A) shows how the btmaded bnM fCRK 
connectionissecuredinto thebassof thedoset The joint thus 
fiqmpd.n^kes the brass conneLtion equivalent to an integisJ 
part oE the closet which a unpos^ble to loosen or'distmbln 
the slightest degree the taper thread insuring agtiaat'leakagtu 
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I 

M<Ml«m ^i^ctofy^bilet Systenu 

The sanitary arranfgements and toliet facilities of 
a modern up-to-date f^tory a^e ^ntjrely different 
from what they w<€rfe ten; years; ago. At that time 
all that was expecped for tMe comfork and cleanli- 
ness of the help we^.a coil^e of wooden or, perhaps, 
black cast iron trtitigl^ With a steam coif in the 
trough to temper toe cold; water. Heife in the same 
water, a dozen or ; more had] to wash. As for 
water closets, two dr! three were" considered sufficient 
even for a force of n hundred men. Showers were 
things unheard of. t -- . - -7 
. In a modem factory jrotf vnU £iffl 1^ a rule, 30^- 
xe'-O* enameled wash Isinjcs with Six coii^ination hot 
and cold water'' flNleefis to i^ach sink^ and the men 
wash their hanc^ind faces in w^tet; coining directly^ 
from the faucetsk'^ .For^'the women it is customary to 
arrange individual enameled cast iron liiv^tories with 
combination hck ;ipd dbkf w)a^er &uce^. 

As a rule wa&rfv^set& in>,|i^-^a-date factories are 
installed to a num|>er corr^pQ^plng with one closet 
for every 15 to 20 ^er^ons^^uSnofher. great improve- 
ment is that nearlpT'all new facl^rie^ now have a 
good sized rest ropm;f5^tl5C women, help in which 
are settees, chairs, itables, and in-most cases, a cot, 
to be used if somdpiie^sujdenjy becomes ill. There 
is also a first aid set." ' Ven t ila ted; steel lockers 12'^- 
xl2''x5'-0'' high fot men and 15"xl5^x5'4)'' high -for 
women arfe also irtstsBBd^ ' ' . « 

The accompanyiig^rai0m#.show»a very complete 
arrangement of t<^^t, lockep^and rest rooms and 
will give the reader ja very cft^r idea of how toilets, 
etc. are arranged J^y mod^n} up-to-date industrial 
engineers. .,< - :? 

! ^ '5 



.' ^ 



i. 



It <• ,. ; - -'I ' . 

: t , 
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Plmnbinff for Barrack Buildinffa 

The plak on pages 812-313 is a layout for Plumb- 
ingr on the Barrack Building which was built at the 
Great Lakes Naval Training Station. This building 
was built by Paschen Brothers and the plumbing 
was installed by Kohlbry, Howlett Company of 
Chicago, Illinois. 

In the Aviation Camp there was nine oT these 
barracks as above and each building was equipped 
with thirty-two low down water closets with vitreous 
tanks, open front seats, eight six foot efi^ifiel iron 
urinals with enamel iron tanks and thirtyvtwo enamel 
lavatories set in batteries of four, each battery 
equipped with bubbling cup, thirty two showers and 
eight wastt sinks. These wa^h sinks wefe" tise^by 
the sailors to wash out their clothes. Each buildmg 
was equipped with hot and cold water. The hot 
mrat<tr being furnished from the Central tower House 
«>ad return pipes back to same. 



312 



JQHNSOtrS HANDY UANMM* 



r > . ' - 



^^^^^ 






.»:. :ri<i 



r- 










f- 



^n»^m aaMa* «••■■« #•• ••- #• 



pj ^ i__, — I ■ r^- 






m 

gyT7Ti.; 111 1333= 



sc:' 








a^^^JL, 



Wf»-^tAHi 






JOHNSON'S musixr manual t. 



Zlt 



\ 







. > K,A 



■ • I 



^-^ 



■aviar 4t^t^r» 



r - 



1 







314 



JOHNSOK^ HANOY M^NUAIi 



.-la.i 



...av. 



• I V 




ill 



ru 



.^.-!fc ^rrrrrfed:- 



=; = — -jT-ri 




* I J 



• .av..«- 



*.*! 



I . 



...A.; 




U 



JOHNSON'S HANDY MANUAL . . 



31 




- The above ^ plan . ^ni pla*i on preceeding pag 
is a layout of pipirig icfc |phiinbing work ii 
Barracks Building located at ; Griat Lakes Nava 
Training Station. 'There was one hundred an- 
three of these buildings put up in the Isolatioi 
and Detention Canaps.. Each: building was equippe 
with eight water closets witjh oj«n front seat 
operated by Sloan "Valves, four three foot enamele 
lipped urinals arid enamel ,irori tank and twelv 
enamel iron lavatories set in batteries of three, eac 
battery equipped with hot and c61d water and oh 
bubbling cup for each batterer. Twelve showers an 
four double Galvanized iron sinks* One side <] 
the sink was fot sterilizing purposes and the othe 
, side for rinsing. ^Thirty-five of these buildings wee 
^quipped with hot water from Central Power HoUfl 

_.,', and sixty eigjft of them liad individual hot wayj 

tanks. " ----- - i| 
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24 

22Vi 

21 

20 

la 

15 

26 

23V4 

22V* 

20 

I8V4 

17V< 

16V» 

15 

12V» 

20 

19 

18 

16 

16 

14 

12 

10 

08 

10 

09 

08 

07 

06 

06 

04 

03 

02 

01 



4 
1 
2 
7 
7 
1 




150 
156 
163 
170 
177 
185 
194 
203 
212 6 
222 5 
233 3 
244 8 

* 257 1 
275 
284 6 
300 
316 6 
334 71 
354 61 
376 11 
400 
200 
216 71 
233 SI 
275 
300 
360 
400 
600 
233 32 
250 81 
270 3: 
316 6^ 
344 44 
376 11 
400 
456 6< 
566 6' 
300 
32101 
344 44 
400 
433 3} 
47141 
600 
566 6* 
700 
400 
426 32 
455 6( 
525 
566 6' 
614 2( 
733 3J 
900 

1150 
900 

1011 

1150 

1328 5' 

1566 6' 

1900 

2400 

3233 31 

4900 

9900 I 
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U ■howmi^ObL C, lAi^ two (A ^md D)-ftr« «hrfn. Thus 40.% oSr<A) and 1 
4ji% ol^id^iyhich,^ Mo on thp t <D. )*o- ffi«» Art. Itf4).. Tfc* BuIm , 
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Arco Wand Vacuum Cleaner. 
Wiring Chart Should Be Sent With Each Macliine. 

All that is required of the trade in the matter of 
electric installation is to obtain from the local electric 
power station the information as to whether direct 
or alternating current is to be used. If it is direct 
current, ascertain the voltage; or if it is alternating 
current, the voltage^ phase and cycles.: When this 
information is seat to us, a correct wiring chart to 
apply exactly to the conditions is sent with the 
vacuum cleaner, making it a very easy matter for the 
electrician to make proper wiring connections. The 
wiring charts here inserted show the. completeness 
of the information we furnish with each machine. 
Wiring Diagrams of Alternating Current Sitigle- 

Phase Installations ^ith Kemote Control for ^, 

Y^ 1% and % Horse Power Motors. 

Note. Motors are installed without starting box. 
Direct current, niotors are -series wound with enough 
shunt winding to prevent racing under no Idad) con- 
ditions. 

Note A. Switches No. 1 and No. ? arf* three-way 
snap switches. A control^ circuit of this nature con- 
sists primarily of two (^) three-^ay siffitches sjnd if 
more control points are needed, four-way switches 
will be connected between the two three-wayS, i. e., if 
four control points are Wanted two (3) fojur-way 
switches will be connected between two (a)- t^ree- 
way switches. 

Note B. Switch No. 1 must be located not to ex- 
ceed 4 feet from vacuum cleaner relief valvckso that 
both can be reached at the sariie time. 
. Note C If . metal condiiit is.used draw.ail three 
control wires into one conduit. / '^ 

llt^ring Diagrams of Alternating Current iStngle- 
I^ase InstaUatipns ^^th Remote Control for ^ 
and ?4 Horse Power^ Motors. . . , 

' Note. - Motors are installed without starting box. 
Direct current^ motors are series wound with enpugh 
shunt winding to prev^p[t Tacing under no load con- 
ditions. ; , V_ ,^ ^^ _. 

Be careful to connect ©foper switcli terminals to 
motor and Mne feads. Failure to, do this will refeilt in 
short circuiting" line iL.tWO 'ox^ more switchesj are 
ctdsed at ohe timfc One of these ^switiches, must be 
located not to exceed 4 ieet from va^uin dje^fcnier re* 






lief valve so .tiiai'.bQtii i;tf)i bcfirtttofepd at the same 

tfme/f II motor is qontiected for 22^ v^lts, ten j(10) 

^ampbre double pole ftush switches tp be used«r<.|f 

-motof is ddimectisd tot 110. voUSk twenty i^O) ampere 

^ doable pol^ rotary suriace switc)\es to I? e used* ^ 

n . . u I Si«^» of JHpie. 

With Nos. 460, 461 a^d 462 A'rco Wand Vacuum 
Qeanerst l^^t^ch pipe cai^ 1^ used where distance 
from machine^ most remote inlet f:oupling does apt 
:eicoei$d iSO ft.; 2-ini:h pipe cai^ ^^ uspd where distance 
ftoin.^achinie:^ most remote ijolet coupling, with 
No; 4ai, doiSft not exce^ ?$Q ft, and with ^o,^462 
does not exceed 350 ft. In such runs of 2-inch piling, 
l}4-inch pipe can be used for 60 ft. from remote inlet 
couplings toward the machine, using 2-inch pipe for 
remainder of distance. Thus, risers in any building 
less than 60 ft. iu'height can be made of 15/^-inch pipe, 
using 2-inch pipe for horizontal mains in basement. 
The^ejchauait pipe for each of these machines should 
be 2-inch pipe. 

. Installing. I^t Coup^gs. 

, First. After applying lead or pipe-joint paste to 
the male thread of the inlet coupling .bushing, screw 
it into the opening^ of the drainage fitting as far as 
possible, using the Arco Wand wrench. 

. Inlet , Couppng^ in Pkce. 

EeconiJ. After applying lead or pipe-jo'int paste to 
the male thread pf the ' inlet coupling, start it into 
the thread of the inlet coupling bushing,' turning it 
_ by hand. JTi^n insert the w;^nch into the opening 
,of the inlet coupling and^turn until the flange is 
drawn up snugly against* the baseboard, stopping 
with the cover hinge at the top. 

Use Good I^ead or Pipe- Joint Paste. 

In the installation of piping for vacuum cleaning, 
always apply lead or pipe-joint paste to the male 
threads of pipe and fittings. If applied in this way 
when the;ljffe4ds are made-up, all surplus lead or 
paste will B^-forred to tire outside of the fittings and 
pipe, leaving the interior free, f rem^ such substances. 

Never apply lead pi^ paste "to female threads. 

TypicaCjiserr concealed in partition, one | inlet 
coupling to beltfcat^d in baseboard in each^itory. 
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'- -- ! SectienDfOtUBbiUMaitl. ' j-'i^-.- . : 
When if 'is necessary to drop k pipe^fot^an .miet 
eoupling located 'below 'thei cteHpei^main, '-aisrays 
make the conneCtioii'frotti tW^iide' ofiLtdiee'cleaner- 



Drainage FittJngs,",Cast Ttdn.'&rewed for.Wrought 
■ Iron P(pi, ' ■■- '-■'■' '-' ' 
■These fittirigs are nia.^<:'withL a'ihbulder; "and'<&re 
the'samc size inside dlaWWter as pif*:- ■ 'i i--- 
. 'The pjpe screws fn up'tditfte shbBld*r,'mtlktos ^ 
continuous passagfi. lesvihg tro fiocfieM'^ift^tfee' solid 
matter to lodgein, thu's prerenttng' <!h«kl>lg tti> of the 

?'p^ .'."' " -,■,■'.' !':.. ' " '"" " 
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The American Rotary Valve Company, ChicsLgo, 
are manufacturers of both the rotary and recipro- 
cating type vacuum cleaning machines, in ivhich are 
emboditd a number of novel features that have been 
endorsed by many of ^he l^i^ng architects and engi- 
neers throughout thc^ou^fcry. 

In the construction pf bothj types of machines, the 
separation is.*Mecha^i^al iajnd does away, entirely ivith 
screens, cloth b'Ugs aicid straii^er plates. 

The air and colle^pted sWcepings being carried 
through the system of oipiag! directly to the base of 
the machine, passing tn^DUgh '^le^snechanical sep- 
arator, which is submerged in^wSrt^^the dirt, dust 
and bacteria are tftixed with the water and held in 
solution in the base o^<fehe'maohin<|i. Tlhe air bubbles 
are thoroughly broken up, and the air passipg through 
the water is scoured and pur^dT Before |l|eing taken 
into the pump and exhAuated,. to the a^^o^phere. A 
perfect separation is thus sedufcd awif nb^irt or dust 
is carried through the ' pump,- ^hich insures its long 
life. Screens, cloth bags and strainer plates have a 
strong tendency to become heavily coated or clogged 
with collected dirt and dust. The entire elimination 
of such devices in these machines insures the highest 
constant efficiency. 

The method of! cleaning these machiiies is also 
mechanical and th^ require no hand cleaning what- 
ever at any time. ^The operator never comes in con- 
tact with the collected dirt. This method of clean- 
ing is accomplished by reVersing the action of the 
pump, which converts it from a vacuum producer to 
an air compressor, ^and the contents of the base, when 
necessary, are dischc^rged direct to the sewer under 
force of compressed air. - ~ 7 

The entire operation of cleaning out these ma- 
chines and putting then^ in readiness for operation 
on vacuum is accomplishes in less tt^n three minutes. 

The highly sanitiry riiethod of disposing of the 
collected sweepings is worthy of the highest con- 
sideration, t^- '* . 

Contrast this with the systems which necessitate 
the disposal of the dirt and bacteria in a manner 
which not only exposes the one who cleans the ma- 
chine, but the entire neighborhood, to possible con- 
tagion. 
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Anortiervefy (tvstrable-feaWtT is thatiris-posnMe 
to utilize the compressed air^for cleaning purposes, 
la A number of their insta.Uations the pipe has been 
extended to the garage, and with the compressed ajr 
feature, in addition to the vacuum, it has enabled tbe 
owners Id- keep tfaeir cars in mticl]' better shftpe than 
hae Jifireta£orebe«tp«aaible.- The^ompressed air )s 
also very desirable for use in blowing the ct^lected 
d|iat from orerhead pipe in the b asc aw ti t— AIsq for 






i.be.tliE bestt tljAt bas.been manui^tured inSyth*^ 
est ttS moMy"ia» V#r^'*tiM¥e&% ovtr »5' 



: ll. • :■•! O'll ' 
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pheric pressure and 'dunir^evaporatio'n'iiWtiFfi's'Woiii' 
its surroundings a quantity of heat corresponding to 
its latent heat of evaporation. In other words, while 
water boils at 212 degrees Fahr. under atmospheric 
pressure, and about 250 degrees at fifteen pounds 
pressure; liquid carbonic anhydride boils at 124 de- 
grees below zero Fahr. under atmospheric pressure 
and at 30 degrees Fahr, under a pressure of 34 atmos- 
pheres. Ammonia boils at 28 degrees Fahr, 

The boiling point of water being far above the at- 
mospheric temperature, heat must be applied to bring 
it to the boiling temperature. The boiling point of 
liquid carbonic anhydride and amnfonia being very 
much Jower than the temperature of the atmosphere, 
they absorb from their surroundings the necessary 
heat to cause them to boil or evaporate. 

Refrigeration is produced by the ebullition of the 
refrigerant which is circulated through the cooling 
coils and returned to the refrigerating machine. 

The cycle of operation is the compression. lique- 
faction and evaporation of the carbonic anhydride or 



The refrigeratirig-plant comprises three parts, 

1. A compressor in vifhich the gas is compressed. 

2. A condenser in which the compressed warm 
gas imparts its heat to cold water and liquefies. 

3. _ Expansion coils in which the liquid re-expands 
into its original gaseous state, thereby absorbing heat 
and performing the refrigerating work. 

In order to make the operation continuous the 
three parts are connected; the charge of gas origin- 
ally put into the machine being used over and over 
again going progressively through the process of " 
compression, condensation and evaporation. Thus 



-Jili»a»ii.-il.,. , j;.;, ,, ,:r, . , I i".:-rtM -iM - ,r: --.■,. J- ., 

I '.Tbciooaitpi'tdsorjdrAws tba-rgas ^m ]thc,^xp3ii^ii 
itjMifi^flia9fi;Samgi it", to tha; ^iqHpfying ,i>i:^$sure 

--coalteg Mater, in ttte ^QOfjidanser)' .:Thp-,Bowpr^^<l 
-gM<i^ disehargadinto (be: cwideneer .?(l»ei;(; U-.m- 
-.saxts Us;he&t to tii.e ,vater-:)a,^e,apndQ;w^eT, a^,,be- 
<«oBl4i. ailiqiiid^ii .This liquidiis t^n^f.f/ufped^n the 



Direct Expansion Sy'steiil. - ' "^ "' 

" !fii^* tfifdifect .expansion -systehf' e'5£wi,"''h4avy 
;'-wttrtig!ftt irbn'iJipe coils are- placet) in the 'room^'-to 
"be ibol'da'; "either on ceiling, >^lla or in lofts built for 
this purpose. Connections at^e mad^' betWeen'.the 
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' In thedr^ plat't' system, the gasicoiiji olEtimpedibe- 
tween two plates wfefch are rapidly 'cooied' bydlrect 
"expansion coils,tfce-iceforining.cifa.4ht plates. 

The third system is the block systemiuL which the 

water freezps dire^^l^, to ' ' ■■ -^j, 

coils, from 1/^hich it is h ito 

blocks with a vertic^l'stei 

The freezing time requi Ive 

.inches (hick is.frpm.six t ice 

-has formed to Che j^eQuii" ed 

from the plates, hdiste^ < ^t 

into blocks of proper sis Be 

storage room, 

Thi^ system of jc 

use^of steam, excep 

loosening the ice en 

cutting the ice plit^i 
'•.can be applie^d wher 

. The evaporation t 
-hydride takes, place 
-iron pipe- For brin 
.^Irig^ratprs apd roon 
.of coptinwous lengtl 

ted by fi&«Bc o..>uub. „ , 



" Itt't^onneclionwilh ihe-HighipressQrenidetilfL the 
cylin^r is a safety va1v«: for the purpose ot iMUfring 
against accidents. This Eafetyivalve;'ia placed in t^e 
'high pressnre channel- between, tbe'gasi dia^arge 
va1v6s and the discharge stop valrej.^rTlxe' purpose 
of this valve is two-ioldJ Itiwill rditveitheqyjinder 
and also the system' of a pFcseure that Jianriaeii AWve 
'thenormal in caso^of a fire ontbrolish latk.ot^pii- 
densCT water/and it will also gnard afainsticsrf^eas- 
n^ss of^he operator who might . attempt: llla.'.Bl3T^,t!ke 
machine without first opening the diftchsrgi). ^op 
valve. As the action of the safety valve is accom- 

'■panicd "by a loud report it will directith^'attenlj^ of 
thi Operator to (he 'macfiine. ^^%en''the"p*eaal^e 
'again becomes normal this vahe'ddses antenltatk- 

'ally. This safety valve Js designed to *low off ata 
pressnre considerably below that 'at'wMtfh ttw'ma- 
chines are tested.- . . > r; ■.;m..j,7: ■ :,; 



TUcetinnJ>bff*ri<zmHa:cak4aHi cakMrof.ide dbptwte 
lately J A'lTon tbct amount j bfr'watier-AlV ij:>ei frtwriii. 
Cakea; M/hooit, 

with b -1 r^.U n; 

"'Afl'' JU^^W 

goes'f i^nm 

on the ASenser 

and be l^SH3.Uf, 

wheff it:-rtes* 

V''er^,, . ,. ,,..^-,i'..,; .„.■■„■-,. tn-,.-,!.^ -jIv '/T 

00: ti^ ^MtWsWfi, wftth-.aiatille^t.w^r^-i^ t^.^to^tP 
ths:i£%5'c«n4ttfl6fr )mgh7?H9ugh,to ail^w , Jftr«; ,yf3Wf 
used on sam? tq^pw.bf gcft vi^jf; tp the dietilUng WP*- 
j^u;6-^4d(^wpt(?,^tt^e,iee!jj,Tifatcr beater- ■. , ..j-. 

The inlet and outlet of the cylinder are pntended 
■^itb'j^pmtih/ts b^ttnmflislof ^iok'thersTVtCiD can 
be shut oft, allowing access to the cyUndrirnwithDat 

,;;,,Seef.^5(tg,3^'^p,VR,zefp,,,,r,";,j;.;fi'lt'.t,' jr;Bl,nmlfi 
Ice manufacturii^ilOtOiaOiaboyiBrKcraiii'i'inis nt ■ 
One ton of good.jtMFwBI BilCEe 6 tons of ice. 

.„,''.!, ;■ , , ■ 'lcV!li?acIiin«,' and .Its. Paw[Cr,;'./Jit ;. •,..^, 
I'ldd^ ElA^c^ii'half to 4*r«> H', P. wHt'tbkB^t&ire'ti^'k 
t^fr A»chiAe in the 9nia1}idl9s;-siMh^8<biHtAer^h(M^, 

itrtamerits aSHficold sfoi-ag«.' "- "■ ■ ^"-i-" ."<>t ,it tT" 

, fittings is intpresJin^.,^" We pipin^^oVstoctt^^ 
;|^9i». cprow^.tjj, us ;^oin_.tl(e"miI1^ wiifi 'iyaip f;^^^^,^^! 
in exact lengths. Upon receiving an ot^cf Tip ,9Hr 
shops for a stock of condensers, the pipe is carefully 
threaded to suit the fittings. A workman then grinds 
the pipe on an emery wheel about 1 inch back of the 
thread. While this is being done the fittings are al- 
lowed to swim in a solder bath; directly next to thts 
is a bath of tin, in which the threads are thoroughly 



ttened.' 'XhC'fitdiiKtBtakcnjftpnvthc^sblderbalhand 
placed in. a 'pDsitive'jpasitiDn' in a fornix . .The pifK i« 



t^pe and 
U mass 
k flangE 

>blcs o: 

leakage,' are at once rejected. ,Tfte^ fertilt of this 
painstaking' p^rocess 'is'tbETt \etiks atiit the- Triumph 
am<nonl6 condefiser are not fOuHd together. - 

Cost of \ci f6r coofing'3700 enbft teeti'^Q- ptt 

month. ; -■ , T , * - -.-'1 "■■ i ■'■■ -i hr;; ■ .* ; '" 

Cost 'o(;medi»nical lefriBCfatioii in 4ame, plant, K 
perinonlh!' ' i ' j'-'j ji 'ivi'! , ":!■ x- 

The douUej]upe tjtpa'Ol utimoniaoondeoser is in 
use in far..n;^ore-,than.50 p^r ceat.ofi the oUnts.traili 
today — (Jvrdenee that this S'tyle'of apparatfi^S Js' giving 
abundant satisfaction un^dtf-^roiyst 'eve^'wodftion 

■r.i 1. -.. ;' ilSieliw/Triotii^i:. "if> ri..| :,: ■ 

Not manv years agxi, tanks. qf wpodjvere con»<l- 

ered satisfacUry fot'^e'^naMrtfe'Sffv?^. This is w 
ildiager-trnftjihoweyeu 5iiic<-,i^o[pwghlyr6e*»Hod lam- 
lier; hasteiomc'rupip 3nd-imwieiHcan3e,and.jeKi»ensiv{. 
Then, too, tanks of steel ■srfiftl.^tiKW la** S Uclp.ng in 
the wooden construction. 

nTfie-*liA»-9htety%iatI^3-ta5fl5tBWi«^Vte(l'lnd 
:ting labor is considnii4>ly reduced by using the 




''i'-Sjflj[ilMie''ffl6liide -'bam 'tki'Vapoiizti at 14itlegr**s 
- FSOiF; ufl^r-HtiHt»iA^icprt!!ls[iK 6r iero poimds gauge 
-*«Siirt;'~';A« 'highe^ pressWesJ^Ae t««np*r»ti<ro oi 
'jVipt^kMkiti' iS'^tttatt'fe^er; at lower ptessnres >this 
ncti^tfe^uare tB^ f^ueed'iTbe noAnal condanrii^vsn- 
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acid and a coatiajt °t •'VHjriPS?*'* paint is applied. 
From this it will t»e seen iMaPTh'fe process of making 
-the soldered jo>;it Jls simple, ib^ing^oi^ng [^ff^q.than 
■ithe act o£ filling ia the. recess: «#;<*»* 'iPitlieiPiwte of 
practicjtUy all fluBges nkftA. in ^tmtbcmiv'pipiiigjWCM'lc. 
i Theishronk joint iB,tlje miMt^bKirwigb. Wtd Rtltbe 
'Sampe ttraAithe, itioat e>:i>ensiv.^ oi. all iht mtthsia-jot 
making pipe connections. .Uhe: ^oCess '6i waking 
the joint consists of heating the pipe and fitting in a 
charcoal fire, rubbing the parts to be joined in sal 
— : :.- j__ jj fa»n»tofideiii^then plunging them 
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Where Bpace< is limited and thocaBdenEermuit be 
Blaced in the bniMing- widif other:, machioeiy. the, 
sjM^y from water flowing over the coila is objection- 
abr« and the double^p^ condehier is used. - This ia 
nothing moT^ than a coiiof pipe within a ceil, so.that 
an annular' space is formed between the tw« (npes ' 
forming the dbuWe coil. Ammonia enters this Space - 
at the top of the cOils and'flows downward, while the 
cooling water I (inters the smaller pipe at the bottom 
and flow?, upward. Thus .the coolest water is in the' 
part of the coil coiitaining the hottest ammonia and ' 
the highest pckssible efHciency of heat transfer is hadi 
Submerged condensers.consislingrof a pipe coil in a. 
tank titled with waterj may be nsed if circumstances 
require, but this form of condenser is difficult to clean/ 
and requires a largcamdunt of cooling water. Also 
it' is difficult tb detect leaica, as the leaking ammonia 
is absorbed by 'the water. Where the water supply 
for tiie condensers is not as cOol as oould be desired, 
gbod riisults may be bad-by rigging the double-pipe 
condenser so that' water can be run ov^f the outside 
of !the coils as in the case of (tie atmospheric con- 
denser. ' , , : i . ' 

. Compressors are made both single andidouhle act- 
ing arid have 'the cylinders either horizontal or ver- 



Thff'CoiinefltinffTod'of the engine may be connected. 
to th'esanie cfank pin 'as that «{ the compressor, or 
it \tAy. be'on-W'S^arate crank of the same shaft- 



s*o joHNscacs ■gizmr manuai- - ■_ 

cytindeTi the 

nected. toltiH . 

the eoiinec6ii 

ing; plaaedoi 

the liioriaoBta 

connected, to 

whi^li drive: 

pifesatj.ra. In 

IS connected 

wliieh.is a ci 

the horizonta ' 

different aru 

slleaUy working, being [Placed in -^ariotiaiwa^ accord' 

ing to fhe'disposal'Of theiother paci&oflllM talijfaine. 

Vfery large un^s sometiiaes have aibahd'it^neet pn bbe 

middle of 'the craidc shaftr'betw^en.iJhe-.tWPi €om~ 

pre^soTB so thdt tiioi^machin^ it^^y iis iMy*Bji}yiJ>elt 

from;a-.sflparately.m<Miflted emim 9£*(apE5Bi?e. , 

It'is'importaat thabthe^builder; ^f.a-j^tai9t,sljL«>uld 
unders&nd th« relative advwnt^ea, and, diai^yapf ages, 
of tie.dilJereB.t-typflp-o£;ci>niftf«ptjpn'so tfiAVlie may 
make alpelectign.pf ^a. micHinc .^tpd tp iiffi. c^a^i- 



■ compress the gas. ■ . :.. ' r 

As the double-acting machine is capable of.doing 
the work of two single-acting compressotVi there .is 
ci>nsiderable saving in the-firstoqst foj (Construction 
material. Thi« saTfing tSr.paitly offset by. ttu extra 
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his w,;rftthyi;djfficH(t,rt09ti9 ,«»fi<^^ugjr..i^rth,lthp, 



--.- ,.. ,,..„,., ..^. ,.,,.,,„ ^, oW.;VrtMhf 

chine and the direct expansion systei5iifa»iy^e;^,th^; 
gas is expanded direct in the coils of" freezing plates 
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engineer will give better attention to the horizontal 
machine btfcaBscheiCan seeSnydefifcl' that (flay show 
up without-having to cHmb a- ladder to lnlnt:-for it. 
It Coats ni6re' money to bnild a Vertical fnachine, and 
for this 'reason a hoffsofttal tnachJne is Hi^Efvor -where 
floor space is pleiitiftil, Iri the end it wilt be found 
that the cubic' feet of ispace occupied by machines of 
the two types is about the same, so that ifaill de- 
pends on whicTikiftd of space, verticaljbr horizontal, 
is more valuaWe. ' 



;., . Making :Up.Amnuu^il.oMca. i r 
"Atjua ammon?a sJioUld-af all tittle^ tie- keflt'^p to 
the 'standard" density ,of 36 degrees, arid' if the am- 
ffibhia pump is in first-qlass order a'sotne«ha!t higher 
detisity may be use3 to advantage Up'ti? about 28 de- 
^eeaJ' Thie greateV the dtrisity, the easier' the gas is 
■ib'ei'Ated- and iri ca'se fhe (lerisity Kis ffillen bWow- 
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tAjoaiacmuftt 'b&'ja4(icd^ i-'il^e asnomt .qI amngpnia. to 
be added may be found <b3r:conittltii»g j(^e p^centag^,^ 
ttble inrOiKpteit i V, iawkiofa^ktwUI'bi^^iSeeiitthat aqua 
ainmottia bit 2^ decrees densilsy ><^i^in$ in round 
ncrmbers 2a per^nt* of putte ankytiiroilfi ammqnia. and 
at t4«tegr.bc8^l6sistt3r04jpa'. cent o£jadteinonia& the loss 
b«in^ 4 per cent qi :piifeoamfi!iotMa.. Supposing,, for 
exaknptert^iat. th^ o#igtiial charge lvas;lO,ooarpbundis, 
28 pei* cent bi wilttich or^800 p()uQd^!isi>ure aitimonia/ 
v^4iaiM}ithenrto.gupply' 4'per.c:ent of this quantity or 
lie pounds JDfliqtm) anhydrOu» ammonia to bri^g the 
density drl^theyfaole charge up tO' 26 is restored. 
Wkere- the* freezing tank is elevated to ^ive the grav- 
ity return- to the* absorber, this will be all that is nec- 
esss^^ but otherwise it willbe necf^sary to close the 
poor liquor^Valvef on the absorber,) and .stairt the pwnp 
to create a ipactmm- iifc the ^ absorber* ^o jthat the amr. 
mdliial^will be dra^v^ ovbr f ironv the expH^tnsion* coils* 
Atfter^the x:oi^' aris; Emptied of-tbtf liquid, the weak 
It^or val^oe to the absbrberiis opfcDfed an4 the pump, 
keipt mnnini^ in the regular way^ dr.atrreduce^ speed 
if vieieltsaly to keeputhe liquor in thef-genexatpr at the 
pifop^i^ tevei.j As the temperatutf otf i the b^th wijl 
risers 4hsrilig *he righting of the- iiistribution of am- 
^mottia in tlie sjifstem, ^etmachinefl¥iU require ss>ecia1 
aHtenttoft'URtillftofinal'jGonditi<)nB:hate b^ei^ irestoi^4-t 

r .: fr/. ^ .; 'Vat^jjj'Tcst;' •'■'-' '*• - ^ 

' Tb make tht^aettum test, theairixmaisttiigin'the; 
sy^etA is liunfi^ed <)«t'tQ fonh a TacHnmi of 28 qi? 2i^ 
iheh^ki'a^ already menticmed;*^ 'In doic^^his^ the sto^. 
valv^ <)tt tiie diichaVge^fpip^ of^the compsessor is 
^pseil as ate also ill theva^es^of the ^ystefn that 
(^>ih^unicate i^H the' atmosphere. Communicatiqa 
rs4ttkd%'w4th the atmosphere betymen thSe compresfeor 
cyflnd^' aWi. the stO^Walve on the dischairg^ line,- thi^ 
B?«h^d(JniEJ by an airivalve'prcftidedffor theipurpoae- 
o^by duelling tfHattgefconnectibn ais ivtasrdone'on the 
Itrtrti^ linife • f ©r the pressitre ^ test. All 'valves . con- 
^igfetitt^^^diffel^ettt paints of the' system, are bpened 
and the machine J» istartedto pump out the air in the 
pipe^f-r^^Wiesifrtilftri^sirisd ^9A^Vt^ i^ lobtj^jneid^ the 
mattirinteisdeftf iUjaditig ior abo^ 6 Jiq^rSfto^e if 
tjie»q«i^ kftkfiiai«iv into^thft sy^tem^. Jjf -in this time 



^ 



344 JOUmtm^ ^HHOT>Y mfOWAK)} ' 

n^> leak^ ' ^r6^iitidhsiit»ii>by8 as f ^Mhi*Sthe.airaotaifn;hthe 
joints *m6f/bt coil£»4ertd ti^t ah^^bcepdralionsniiayf^ 
b€ mad^' to, char g*«f with tamipcbiaL'/t o^ { ,n f)o');.r> ::>*. 

Befdr« niaidftg iHb|ires8uiit€«l,6frtlief^yfltdmi iti i&i 
well to test thjgr^^eaah^^wiaiterp^a^tevsaflud jeoj^ust' 
stearrl j[)i^iug ai«dr^€)^tyiQtio4iS(td<sGff}tbat j^ ane.f 

proof against letiita^. J nlivc^jtteaifttiBf (turned iinCp Jtiie.. 
stezim pip^s Wd a^iivddttRUerbsqkiprtfisure >if had Jo. i 
the exh&ust'^J^inigf/by.^cttttnintfcpibacfcIpi>esfairiS<yalyje. 
of by fhrottlint^h^ exhatiSt- wkhrfetjoiy/ Salvos jvwbcrci: 
ther^^is n<y b^dc* pi^e«suTeq\^M«i^;^^Waterj.t»p©agilico/ 
stabjecfed td a |)>fesstfi-ejab<ktt^a© t«r,)jd€iit?iine»qe»j5r 
of the oJ-difiary working presMire 'by. paftiallyj dt^B€^ 
the* stoJ> valves 6^ th«^pi^es rieat the^ooiddeiis^^juord^ 
thfe' inlet to the watji^r jacket oi the bomfroiaortfi^T v, 

When the? fiiptn'g conwicfionsr of rthejiintirjftdsj^dtMBo 
hkv^ b^fen tiftadei and thfe machideryj baiibefinjAtit-tip/f 
ad^sted, ex4mhied,'f^uid' foutidii inii.good iscomtitiom 
with 'the sttiflftng'boxTgland $)nopcply iJailkmUiitho/ 
piatttiS readytb bd » tested icrrnteaks uifdwbtothoid/ 
t^rtmlarid external pre ^TCw' rdttis ori$tomwbE*OT«ii|^i 
ji-df the sy«^efnitoiintiemahiyre«stirelfor theti^dl t^siti 
aiii.d klter all' leafc^' that osh6Rv^'Up{4ny!tiusiilc«45l»anr^r 
bee'fi nitjnded'tke alt?. may b^puinpe^ otrt/^btikjkteT 
^$tenl^ slibws^a vacuum of -abodt^Sj^br j29iititcl^.i 
Td tftirke'tlif^ pre'ssiare'ti^stthe ktop val^i^.oidi tii^JaitQYr 
tfett K^fe i^cfesed andithefvabv-ei/ijroYadfedrbeifrwiewijHi 
and the compressor to connect with the atmosphere 
are opened. Where no, sucJx yalves are provided, a 
flange joint between the sfop valve and the compres- 
soh cylijider:^may. Jbe broken;: an4 .UeJdi 9fi^?lt WT^^ 
'^edfre^ td admit :aiT to thesysteifsi. ,.Ail otjier iV^,^&^ 
of the systekn jexcept thas« icommunip'j^tiing ^ijikvif^, 
atmosphere, as at^the draips of. ,oir traps, i^tc.rx air^e" 
opened so that the. prtessurt wben^.jfais^ will J^p, 
equalized :over the.'entir©jiystem'.' Ptiovislqn i%/(9(a4f3'. 
to lubricate the comprefesotpiston+with tb^. sJUJ^l/fSt 
possible! amotdtt of ntineral oil'thal^will p/?fivent tjie. 
pistow pings from seizing and if th^ interior; of, ftfte 
cylinder cannot f^ber .lubpicated in zvty other, way* 
the heads mii^t be. removed andthiet (^luSiywar^d 
over the inner ^w^ls.' The ,head)^! ar^ tbep /eplace^ 
a-nd the boHs set up eye«ly and, tight* ; f- j i 

' Making Tight Joints fot^ Ammonia Worfco 
' Select goo^ istrong piping^ 4yf f efUable manu&tctore; 
the next point is to 'see ^at the threads -aTe proptvl^ 
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tf)e"ttitik should-be 
h and' the aptiat^tar 

i! than dti otalnarr 
'4 inches abo«tW 
I tlie Ejttce- betwSefi 
h %-mch' it^tivtl^ 
lerforated into ftc 
Ailed wfch 6&It to 
A pipe cotiheetion 
: to (tre upper p»rt 
plac64 lit the spac* 
ng: Aiwell is proi- 
y*otrietef,'aiKi the 
!d't4i!i^ithis instn^ 
a^^ratwsi mBjii be 



..f»*»^N^; ^f.^DVyfi^^^J^t' , ,M' 



^ciiT 



riitalipnjflot V! be'tl'tn^B'pcs on iQsmpll a.i;a4">s as to 
,rrl»jufff|thfia.(iwyfit,jpnqatfs ti)e radtuf so large tM 
ij«ieJ>end.i^<fks,Hngain^ pnd.outotproport^on,. Al- 

-:1^Qtt[A>:W>^«:l9t^tu^a may , be ^nowed,j&( ,ihft^ng 
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Tcmperature 4fi(^t^^|^^ Time to Freen. 

, ,To C'""*^"'^^ cakes oT. stan^rd weight, from 50 

^''«W'fotJ<:etfclt'ilfetiah6Tehiic6(a'lfrifte9fFtMfejHc**ts 
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"J^HefHgenrtilig'plahts^peitiow Kicuigoaeeid uii Icad- 
Wi^UMtfs aMl.»sUtnants iwiib tho best of success, 
tlitiyi are 'paiUiculsTly w«IlJ<)Kl3i>ted':U>'4he' le^uir^ 
AftMs'Whwe there art' avapictjr:©* Eef»sMratoPS to 
M"tc»ije[cdoI;'<Dne iilaufwiir ccebih* large meat 
storage, the vegetable and general stiieagei'the sImmA 
T)rd«fiJbw5,i-fcake«y-.oiv.,pasUsi boKj ^sjt/,and [c^ter 

boar, icb;>U'OMn:.hoX, b<fiT.Moi;^e^.,nnAqbaiiW'\ffita-ff 

inceeBsa4tyii> It .n^t'alao mskf ihti. x§qmiit,f,.}^fiiSfif 
^ablferase aatd trill'copl"lili«,'drinlung^,frfit^:Tr-Ai f^t, 

idtiUanjrjiiitaJiWiBfeftt; i9rireiiiuiMd-,^-,ir;i i9|j:.- ■,,]<.■, 
The sanitary feature of a hotel^lanti'caiillot-^be 
over- estimated, to sav.iLotbiDg about the saving of 
waste becaustf^'aPli^fc^ff ffi?fel^ and the satis- 
ifaafibuioIobeiDgiabUrieo^kea^ aQ04»:i^S:^it^:4KI i" 
Ikb tibst< of,; ciitldi!tii>n-wit4)(>ut^the')u«BrIof,iiejB.yfit})r^t^ 
wbcpende-aAdnatteMlDb'didcoaBEQrteii j, .;t - 'i -.:, .;, 



-nfieW««t»t)8Bipiant#jjft,c5tMBefie», jTfiupff^ljt.m- 
;stail«ds«Jtb„a,lwitW .s»W#n.,. 3?}ts^iiffi ^nJ^.is^f^- 
«i(teJfcif**t)ifi.-ift^P*r:fl%l*,pit tjNQ ff'' " 

brine to be run thiovgii'jsff^nffSiV 



tboleri. ; The 'brint is st^liW ^tb-^fct^appwatttii ife^ 
quitTDg H by.cse <rf a brme puftip,' It 'iS'niS*i»«ee»t 
sary to rtiji'the atnmdnlB' ^OmpVeisfcdr- all lA^t -but 
only'kaig enOitgti^tWTeducc'fhe briftS to tKer«c*lllU'-ei«l 
teWpiraturt;- then wli*A the mitt itf' Maijy- lb ■ be 
' ' ind'iiirailat^S'lhe cold 

■oric, -J. .;' --.:! -^ ■;*''. 

he imgprt^Iwe',o'#i'^ej^ 
re oVcream durin&.ni* 
of Weifher'-traHtntijins. 

is a""*afokblS'ayslf|— *ii 

1 ^aokpay fbr Ifaelpflrt 
■aloe of- tWtfdufct. -'iTA 
iHer piifp^S, 1(ie^tiiS*t 

RC^tt- and'a "fe* ctfftl* 

The storage of perisJiable food .stuffs, '^cli'^as 
fruits, vegetables,'^ bmfeV A*%^, e^s and poultry, 
&a9! rcvdlutioiiised' «omn>or£e,'.iBi eS)til«9/!^^iIti>has 
meant prascOTatiolo fior^ong, p«mJt,!tran%«£taM<l1< 
tpr. long.aistanbos, aBdiirOfstdtagciuatjI ■ requir*4. 
thus making' it possible ioT: daslers 1i> bafi tn-^^A' 
titks when pricds.are low.tiwit^outi1ear;»i detpniorar 
.tion tMfore.-sale. ■..■■■■■■, ,-, i;-):: -j-e-oI^ 

■ Cold sf braKe", irtcbitiMctiOrf witht'efrigwdtiK^Tir 
tcc-filak^Ilg^'ptanls. liaiJ beaome -eoftrtltwaMdii VMny 
profitable BUdtfesS.j Maftr wJi^JliWlePs of'l»«enand 
■ioft brinks', ''that *ill prCMrve «HHv vxtae otd^^in 
cold temperatureSg'are'HBtng a)rrillciid^efrig(irBtidii 
for't-hisjpuFpdM. ■■■:■ ■ ;- r-\if - , .-■"i'l'v jeIT ' 

'- Arlificia]'Rejfrig«ratI^ -i,',''''''''i\''ev' 
" During th<! pasf tea years'«he^£cinKe Fof acti&oial 
T^frigeration ha« had'a'vety nenarkable grotrtH due 
to the fact that tftteApvrimlentat'cieiiienbiiaaibeeqitii 
a large extent eli5\ina^ed. ^ ., 

The refrigerating machine manufacturers have in 
'ttiei^ ■ow'n' factof ies madS'eictenst^t teBts-' iSn ibe irtri- 
6ns types of ■ n^ehities,' now offttfed 't» ' the L'WMe; 
wifh'the result that the pro^etitivelpnrchtisiP df'tliig 
class of macfnnWt' will t*ct!*e-"the apparatus ttnlt 
Buited to-hispartifculat' nteas.' '" ":.^" ' ' ' ■ I ■■, mn' 
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ice irom an — iv specinc neai, .a equais i!,vuu , 

Xi22 X .5, or 32.000 

Or i total of 403,000 

However, there must be added to the above a 13)eral 
percentage for losses through insulation, tank cih'ers, 
etc. Say about 40% for plants from one to fifteen 
Ions capaaty-ahd 18% to 25% on larger factofles,' 
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^^j-ji^ ' * v,f-:; f ftf's ;;v^- ^^ ^V-i bftfi 7/!'-)ga£% v .n-M 



At the present time the enclosed type single-acting 
tenA^lIdil'^ncloaeiltf eiftgeraliiig my^ixuit )iifi,iispX 
suited tor thi±cIataoti«l«l£ tl«t,4iasyet been manu- 
factured. They are made both steam and belt driven, 
i^ w^l a^ sm^lc aed iloubte cyliodeiv a«itordids to 
.'(fapaefties I'e^atted, and' ate built in sise^ rangiqg 
'Iram cm«4ilW"^tQii to twenty-tonfl-fefriige^-atiag .ca- 
pacity. The belt driven machiaes gau.b*; operstied 
by any power available, such as electricity, gasoline 
tOr gas engine, or water pow.er. 
'- The inanufaetuters of these small machines have 
endeavored to build an outfit that. will liieet a wide 
r^nge'bf. conditions, with , the result that these n^- 
chines are partically "fool-proof." It is jiot neccs- 
. ""sary to employ experienced help, to operate these 
small plants, liid with 'a reasonable amount of care 
and judgment in op^rationi the results obtained are 
so mucH better thstn those' [soGured by the old meth- 
.ods. that it is -a Question ^f only a short time iniHI 
' ' mechanical refrigeration will be used by evejy .ujp-lp- 
i.q?'* ''^'^'^ butcher and ice cream manufacturer.it; 
. "."The uncertainty Oif the natural ice crop, whidl'isio 
. often of a poor qualityi and. the. inadequate $upjil^/>f 
artificial ice jp manj l9i;alitic^; together with the high 
prices which praSail under these ion ditlons; inqfces, 
tO'the'larg«censtiin«riof ice, a necessity at wha^.but 
a few years- -Mfp. was jcon^dcred a lowiryT^a small 
: mechanical, refrtg^atifig 'f)lant to replart,' ■'the" t^e 
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TfcetaHe of approKitftatejitemiwratur^s gjvOT befow 
-wia give you an 'idea of.;tlie pu^ioifis iior, ,^^d» ke 
:n)aking' and refrigenth){riiBac)uiiery:cift[t$l:<^^yed 

■'with profit to ils nserB. .■-.■•■; .-i-..,rf . ,■ li'T .,,, 
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<i61d Storai^ Boxes and Row to Build Tluin. -.:: 

Ai'UficiBl refrigeration hfta in the last ten years or 
so, to a ^eat extent, taken the place of eooUng with 
ice. It IS much cleaner and convenient and also 
cheaper. 

to'fceep the tempera- 
' degrees of the tern- " 
ire find in all up-to-' 
i, etc, also ih hotels, 
rn apartment houses, 
ans of a refrigerating 
of two kinds, one 
Dnic acid gas (called 

Tiie best refrigerating rooms and boxes are made 
of pure cork boards. The most approved way df 
building the^C rooms oi boxes ia ahown in the ac- 
copipafiyirig plan view^ oi a refrigerating box. Tli& ■ 
wallg' are alwbys erected of two thicknesses of 2" 
cork boaiUs with a H iacti ta H inch thick Fc^lan^ -, 



■p of' 
r, J5, 

Th« floor,sf.tlie box should be ^ inch to one inch 
higher than thf. floor of the hasertieht to prevent 
water running in. Cement floor should not be laid- 
until the walls are erected. If box is built on a wood' 
floor then lay two thicknesses of heavy water proof 
building paper. The first dry, the second in hot 
asphalt cement on the wood floor, then two layers of 
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two jncH'.thklc (ork t>q^3 a^ jlui;tibg(I bsfw5,.oc 
they can also be laid in not aspBaTt ceifient.' Aftel' 
th^ n^lld'lre «yect«di put'iretHe 3^ incti-tfaictt'fe^pnt 
floor. Cellthg>(jf'3>bic^i»laiad«lAe,ft)lloHS(.: I., ^ -^; 



. Doors are from 5" to 6" thick cork lined. Win- 
dows . have tr^le glass, forming: {wiD air 'spaces. 
There are many manufacturers of this kind, of dbora 
and .windows. - !"■,"' 
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Inmlation for Cold Storage 
Several materials are manufactured for use as in- 
sulating materials for col 3 storage rooms, buildinga, 
tanka, «tc., where temperatureB lower thas the out- 
side temperatures are to be carried. Previously to 
the time these materials were manufactured for this 
purpose, it was the practice to insulate these sur- 
faces with an air space construction made by erect- 
ing alternate layers of sheathing, building paper, 
furring strips, etc., forming one or more air spaces, 
given the so-called name of "de*l air-spaces." An- 
other type of construction was the erection of suit- 
able studding with one or more layers of sheatliing 
and building paper nailed to eaclr side and the space 
between the etudding filled with mineral wool, saw- 
dust or mill shavings. These constructions had the 
serious detect that moisture was condensed either 
in the air spaces or in the filling material, causing 
rapid deterioration of ihe insulation or building con- 
struction, and due to the- jccnmj^ation of moisture, 
a great loss of insulating efficiency after same was in 
use oae or more seasons. It was with the idea of 
overcoming the deposit of moisture in the nuterial 
and with the idea of manufacturing an insujafing ma- 
terial suitable for use in the mod*n type'df masonry 
ciSnstructed building that the manufactured type was 
designed. 

There are at the present time three types of manu- 
factured ma'terial: the-pure cork- sheet, consisting of 
100 per cent pure cork, the granules composing (his 
sheet cemented together with natural cork gum; im- 
pregnated cork board made from granulated cork 
and B pitch binder; and aminbral wool type of sheet, 
having more or less variation .from a composition 
consisting of mineral wool and peat, to mineral wool, 
peat and flax fibre. 

For severe cold storargC' service, practice has shown 
that either the pure cork sheets or the impregnated 
cork boards arc better adapted to the service and 
both are able to resist the absorption of moisture, 
thereby maintaining their insulating'" efficientgr . in- 
definitel; protecting the building structure 

frortf de due to absorption of wrowtoM, 

Of the two cork boards, the Ipure cork sheet is more 
efficient and better suited to general insulating con- 
ditions. 



Whj^e injsulatisiif'SMets are tQi:be erected ag^nst 
wooden surfaces oiie.or more layers o^ insula tin^r 
paper should first be erected, and a course d tlie 
cork sheets well nailed to the surface. If two courses 
are desited, it isfecommended thatthe^'Sec9nd cc>ur8!e 
be erected against the first in a Portland cement bedi 
the ^me as tile or other sihlilar material is^erocted, 
after which ^he surface can be given a surface^ coat 
of Portland cement approximately J/^" thick. If the 
surfaiie against which the insulation is to be erected 
is of masonfy constructiofl, either brick, concrete, 
tile or stone, the first course can be erected in a bed 
of Portland cement the same as described above, the 
second course erected in a similar manner and fin- 
ished with Portland cement. The sheets may also 
be erected in a bed of hot asphalt, but this type of 
construction is not recommended generally, except 
for floors, for the reason that the average asphalt on 
the open market is liable to deterioration in time, 
due to evaporation of volatile oils, and also for the 
reason that the bond between the cork sheets and 
the asphalt is not as strong as between the c6rk 
sheets and Portland' cement. In laying insulation 
on floors asphalt may be used to good advantage and 
is therefore recommended. 

Any 'kind of a working floor suitable to the indus- 
try may be laid directly oh top of the cork board. A 
concrete floor corisisting of 2" of stone or cinder con- 
crete and a 1" Portland cement top is most generally 
used. For work in breweries or other industries 
where considerable water fs experiendfed, an inch and 
a half asphalt mastic floor is often 6sed. Where a 
wooden floor is desired, suitable nailing strips may 
be let in the top course, to which any thickness of 
wooden floor desired may be nailed. If a sheathed 
surface is desired against the wall or ceiling insula- 
tion instead of Portland cement as described above, 
such a surface may be had by letting in the top 
course of cork sheets suitable nailing strips, to which 
the sheathing may be- erected. . It is to be noted, 
however, that this type of finish is.now almost abso- 
lutely discjirded in ^ favor of the Portland cement, 
sinice it Is likely to deteriorate tmder cold storage 
conditions, due to the n^oisturc: usually met with in 
this service.. *. .■ - -^ • <^ 



.. . • t J 
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- Wbere'the building is^so 6e^gtt^-th?A:'ait-^pijits 
will be formed, it ts recoin mended thst'tliesa spaces 
be filled with granulated cot;k so^as to prevent the 
Sib^orption of moisHiM, same- 4s described ^abijse' for 
tf^d-air>' space tcdndtiiiction, which wad formerly 
liscd. -.■ ■ ..;;■■:. 

Forttte insulatiotr o£ifatine and ice making. tanks 
the floor OH the ^tanksicui be .insulated with one or 
•nore courses of cork •aheets, eiKt^course laid^n hot 
asphalt aad the top, taesy^y.<ci<i.ted wtth^hot, a^pjlr^lt. 



nesses of sheet insulation are good practice?' '" 
Eof. r temperatures Irom. M3 ^fgrgea upwajflB.S" i.' 
For temperatures [from S3 to e6-degree,B .. .3'^ ; 
Bor temperatures from Sfl to 3E. . degrees .:■ v*" 
For temperatures from 10 to 25 .degrefes j .,S" .- . 
For temperatures, froin to 15 degrees .. .6" ' 
For temperature* from O and below . . . . ■ .6" to 8'' 
The above thicknesses are good fOr rooms i ti> 
which maximum refrigeration is appl'ed 24 hours per 
day. If it iS;desired to maintain practically conr 
staut temperatures with the machine shut dowfl, say 
13. hours per day, one to two more inches of insula- 
tion should be erected than above given. , ,■■ 
... The care with which insulation, is erected has, a 
great bearing on the iMJgth of life and its value to 
the owner; Insulation erected by those not thor- 
oughly experieoaed is .liable to fall, is liable to col- 
lect moisture and be unsatisfactory regardin^'cffi- 
iciency, appearance and length of life. All joists 
should be butted tight-and properly broken so aa to 
prevent passage of moisture or air through the in- 
sulation and all the work erected solidly and witti 
the Drooer care. 
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. During. ,^e ^ast'very few years, the gsalxm ioi. 
manufactunhg lep direct frgiii taw,,wjiter; J. e^ uii- . 
distilled., water, i^ come jntoi'extraflrdin^ry 'favor,;, 
so much so mat by fai' the greatest ampUnt of In-' 
atallations in tonnage innew ice making ^lantslias 
been < particularly in large cBnters) raw water &Dd 
nfft distilled water plants. 'Fhe reason for this, is < 
qsite obvious, as, in the first place, raV water iee.' 
is^^n tnttn; rest»ects— 'Superior to diktiUed wsfcer ice 
oil «c<oiirit of its fceet&n frokn iiibricatlng oils, 
b6iler''conTpoundS anff the- .conaaqnent'/undesiraUe 
odors; secondlyi beeaose tn iceinade from raw waix4t,- 
fdl essential ' &uts andb^efici^'icta^aicatS' are re- 
tained «nd not Ixitied off, aa in th» case in m^djig 



fstltled water ice. Thus, raw water ice results Iti 
^ more palatable product by far — ^ difference in 
ti^te being detectaote at once. 

' ice plants are of 
n and possess these 
;0Bt of repairs and 
id with other types, 
ilf that of diatilled 
rating a raw water 
any particular slqll 

the absence of the ' 
inated. No coal oe 

this also reuilts iii 

nd sanitation ^)oat 

trioallp driven raw 

water -i^aat can ba locaied anywhwe desired. and not 
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necessarily adjoining' a'rft!llvad, anletrs,' of 'c&arae, 
the bulk of the ice is shipped; otherwise, particu- 
iarlv In large cities, such plants — to 'avoid- long 
hauls in delivering— ^an be Jocated directly "Witiiin «- 
residence district, as th^re .]^ 'iio nuisance, ' such as 
emoke or nfise, connected yfiih them. [ 

Electric power c<»npanies have reefenUy become 
enthusiastic over the possibilities presented by 'raw 
water ice plants as power users — because of the 
fact I^t sneh plants have a majdmum demand for 
power when ouier demands, euch as for 4i(rht and 
street railway service, are at tiheir lightest and vice 
v^sa. As a result electric power companies are 
encouraging the building of such.plajits, as they, tend 
to balance up the electric power plant load tutdi in 
consequence, more attractive rates for electric cur- 
rent are quoted ice making plants than most any 
other industr; 

The elevati 
of a 60 ton el 
an idea of tt 
such an instal 
that t^e tee m 
done to make 
when op^ralJ 
pressors can 
tJle late fall, 
sumption is t 
the power bi 

ttie coi^pressors, air, blowers. ar-^ suppli^for agitat- 
ing the water within th^cangy ^Is^ il,ct>i:B ^uni)p .fot" 
removing the cCire water;!,which coi)ta1n^.'^i^t"i^i;io^, 
impurities — not extracted by' the 'filter^— ^ftight fe-' 
main in the water witli which-ithe ca^e are filled, 
these minor impuriUe» having bc!^n::cast <^ during 
the' process of f reeaing into- ibit .unftoaeii core, wbicH 

extracted 'through ».speciai BU(;k«c tube connect^ 



frj^en solid throughout and b^cotnes exc^tibB«Uy 
elea^ and crystal-like when, luki^ed. ..The usual pro- 
peller, is fbund as in other pjaatfi: iga agitatfns ^e 
brine.jHi the ' f reetinfc tank. In Uie .plant shown in 
the diagram a special- type of eiectricTBrwe is.HSed, 
which has a eapncityi of. liftii)s.titrjee:400-' pound oakaa 
at amc«,:trani9ortinp'ti)«m.tQ-^»iilQi asd'dHit^iiiS 



table on harvestina^ I'h£ plaotJshawn has — in addi- 
. tion — an electrically driven centrifugal water gnrnp 

which pumps the wot^'used oa the condehaor back 

over the oooline tower,''tt)e pnijpiose of His heing to 
.i'ccontenize on leon^pser,. water, -whiob is, -ueed over 

and over again. - . ., . . ' 

' ■ AS watiyi is-snpftled-trom dty maina, which is 

charged for wt meter rat«B, b; means of the cooling 
' tower^ the eoiummption of watBT' i» limited to that 

which is actually esnvertediiato ic« in tfae iretizing 
'■'^TdttSB anOHit gmall"&moant 'required'to re|ilace 
-'•thav^med <ttt''by evt^ratavn/btlclnidciiser Hid 
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□•ctrical Unite. 
The electric units areas f^UQyes: 
Volt— The unit of electrical •nwtJTO foree. 
Force recjuifed 10 send<Mie<aiiipers'Oif curant 

Ohm— rUriit of resistance. Tbe^TcsistaBse offered to 
the passage of .cine ampere, when in^ieUed.hy one volt. 

Ampere — Unit of^ current. The cwrent which one 
volt can send tbrou(4i a Tenstanca of one ohm. '- 

Coulomb — Unit l of quantity. Quantity; of otrrient 
i which, invelled by ogiie volt>- would' pass througlt one 
ohm in pne second. 



known, multiply the amperes by the ohms. 

To find the resistance In ohms, when the volts ati' 
amperes are known, divide the volts by the amperes. 
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- — -^ j n-- 

A Moderb |ce Making Plant 

Illustration A shows an elevation of a modern 10- 
ton ice making plant of brick construction. Reader 
will observe that the building to the left is an engine 
room — portion of the plant — same being two floors 
in height. The Triumph Ammonia Compressor has 
V a 9" X 18" double acting cylinder and is driven by a 
$ slide valve engine, although in many instances a Cor- 
^ liss engine is used in a plant of this capacity, and a 
•r^oriiss engine will be* somewhat more economical 
Kin the use of steam. On the second floor of the en- 
^gine roorti is located the ammonia condenser. On 
^,the .roof is that portion of the dis/tilling system aside 
^ of the .exhaust ^team separator, steam condenser and 
;^ rebailer. To the right on the same floor with the 
^ engine and compressor, but in the adjoining room, 
^ is located a 50-horse power boiler which supplies 
t^ steam to the plant. To the right of the illustration 
^will be seen the ice malting room, in which is located 
-'a W steel ice makinjgjtank containing one hundred 
i^and sixty 300-pound jci cans. These cans are lifted 
-'from the bath or Jbri^ by means of the traveling 
f crane. The ice is thawed from the can by being im- 
': mersed in the dip tank shown at? the end of ice mak^ 
:.,ing tank in illustration P, After the ice is thawed 
"* from the can it is hoisted and delivered from the can 
~ by means of the ice dump placed adjacent io the dip 
.tank. From the plan view in illustration B will be 
'^^seen the ice storage room which is cooled by means 
of l^rine piping. A, small duplex pump takes a small 
portion of the brine from the tank and circulates 
through the brine piping, which in turn enters the 
fee storage room at a tempeVa^re below freezing 
point. The cycle o.f operation ^^' as follows: The 
ammonia in a gaseous form is pumped "by means of 
the compreissor in through an oil intercepter or oil 
trapi which is located near the ammonia condenser. 
This robs the gaseous ammonia of the oil used for 
lubricating the valves of the compressor. The aia- 
monia is then delivered into the ammonia condenser, 
which condenses it into a liqtiid:. The pressures 
f roirn-the. discj^arge side of the Compressor throtigh 
the oil trap and aimmofnta condenser is from 150 to 
300 pounds' pressui^, olependrng^oa the teihperaiure 

(4 the ^ater that flows over the ammonia condenser. 

-*■•■*. " 1 
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tit JdHftSOM'S^ HANbY MAKtjiAH 



jIEhCLP#s*few«p%t6 l>^fe.,^ttpwna.,won^er£tfJ| awak, 

Iitt*yi.f«itd| .Creamery p.rflducta im accoujft of .^.hs'^ 

The progressive creamery and dairyman has not ^ 



qgdWKititfiirMtiisiift.tesfihftW! ppfifes^ei such.„Tw?- 
IlM*»e.j hsp,di«;q;y esti.vSHIa |*vgrflWe,^C9niidpfpti6n^ 
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by the prospective users of refrigeration in a small 
way, or for the production of a small quantity of ice 
daily. This machine has beerf placM on the market 
and a large number of them are now in daily opera- 
tion in all parts of the United States and oth^ conn- 

The machine, as may be seen from the illilstration, 
is designed for operation from any source of power; 
the fty-wheel being faced for belt transmission from 
electric motor, gas or gasoline engines, separate 
steam engine or steam engine on the same bed plate, 
or from a line shaft or such power that ia most eco- 
nomically available where the machine is installed. 

In designing this machine t 
from the point of view of the ul 
user, realizing that the average 
' .-.■-. r -jasonable 

I be nearl) 

inst'ructioi 

t and strei 

speeds. 
■ To improve upoh the existing type of macHincry 
and to reduce manufacturing costs at the 9ame lime 
could only be accomplished through skilled design 
permitting simpKfi cation and through large produc- 
tion, and it is. entirely diie to the I'ecoghitfon of these 
facts that this new and better smalt machine-iS now 
being produced and marketed in large numbere. 

The process of simplification consisted in tlie eli'tp- 
inalton of every unnecessary extra part or joint re- 
quiring' useless macBinework fof.fittirigs and" attics, 
nuts, bolts or cap screws'Tor joitiiig- The mQdem 
idea of newly construction hSs beeh empipred jiost 
as far as it, could be ihade applicable- to thi^ clsfss of 
ihgchincry, and in every instance of sucb 'application 
has added strength to thettiachthe, giviiig if a better 
appearance knd"t*duced thfe libor coif of tS>iltft«C- 

''Tbi\W&tdtt this; "I^fce comifilfetB fc^wi,' tw(i' !»*ge 
cratilc-shaft 't^eafiiig^, the Ci>atik'i:^$e and cof^i#bssor 
Brtpportitife riser ute csat' itf^bM^- integral' 'cMI/iiitg, 

aVoidihg' the''5e*et-ai' ofitntiom'</Pna).<^if>Hit»ft 
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and bolting these parts together. The compressor, 
compressor water jacket, flange inlet and outlet con- 
nection members form another single unit and save 
all work which would be necessary to fit the parts 
together,, were they separately cast The bolting 
together of the two mentioned units, and the placing 
of the crank case cover and cylinder head completes 
the non-moving structure of the entire machine ' 
proper. The crank-shaft bearings are so liberally 
proportioned that a straight, round steel crank shaft 
with single arm crank is used, instead of .a double 
throw crank shaft with a troublesome bearing in the 
crank case cover, — another illustratiOQ of how sim- 
plicity has effected improvements without increasing , 
cost. Pressed steel construction has been adapted 
for the compressor discharge valves, permitting a 
valve of larger area to be of light weight and elim- ' 
inating all the complications of the valve stem and its 
driving mechanism. The piston has been simplified 
and is made gas-tight with simple snap-rings. The 
suction valve forms part of the piston and is not 
in the least complicated. In fact, the design of the en- 
tire machine is based upon the fundamental principle 
that simplicity is. the main feature which proves the 
final wottfi of mechanical devices. 



I 

'a 



JOHNSON'S UANDV MANUAL. 



JOHNSOirSv BANDY ^ANl^AL. ^TS 

GENERAL AND USEFUL INFORMATION. 



Pure ammonia 1iqui_d is colorless, having a peculiar 



One British1%qrftabd%rit (.BI T^ JJ.)! Is the quanti^ 
of heat required to raise one pound of water at 32° F, 
.to 33° R, or the araOHnt of hea,t that must be extr^^ted ■ 
from otte pounf of water at 33°' F. to i-edbriCii to 

32" P. - - -^ ■■ ■:■'■' 

- 'The latent heat of ice is 143'B. T. U. That is tffsar, 
otle pound ol.iceal 32° F. win require 142 B. T. U. to 
JiieU,it 4nto -water at 32° F., or 142 B. T. U. must be ex- 
tracted From water at 32° P. to freeze it into, ice at 
32° F. -= ' - ■ ,-.■.. 

One ton of refrigeration is the amount of heat ab- 
sorbed^^ the melting of 2,000 pounds of ice at 32° F. 

'iiitb-^.OW pounds of water at 38* F., or the amount of 
heat that must be extracted from 2,000 pounds of water 
at 32° R to reduce it to 2,000 pounds of See at Sa" F^ 

-or 2,000 X 142 = 284,000 B. T. U. . - . 



iMmeitaiotu of VeMcd Klliyiiii^r^tmi ' 



I' -DirecfExpaimbii-Kping.-! ti 

, 'The. .'evapp nation oi ex^ansion^ Vf'' the' 'Qarbonic 
Anhydride takes place in coils of ' extra heavy 
wroMght-iron pipe. For: brine tanks, water coolers, 
'small refrigerators and rooms Oie pipes lire welded 
"into coila of continuous lengths and in lar^ie rooms 
the pipes are connected by flange uiiiohs. " \ 
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STRENGTH OF AMMONIA UQUORS 
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JOHNSON'S HARDY UMfOtX. 



Artiftdar Ice-^katittg' ranks 



■ Artificial sfeliiig' rinks i^should fee iv coiinecti<§ 
with'cold storage or ice makmgiplants. This makes 
a "*ne investment the. year arftund. On all sid^ 
Delavergne Machine Co, of New York has the ftr 
been' tb«idnQs!bT5uec$;s(i4aaii the biggest skatii^ 
tinka in 'the tilted' States and ihas quite ^ numbw 
^ operatiocLall over. this country and Can^a. Coils 
in the rinkfl«ioV'«T»'UGua)ly:nia(lc ofiinch asid quarter 



pme^'Tiieyiiun either wajr; :len^tii5f(^SQf:Ol' QriE>$siflse 
of the ■ rink floor. - fe' * this one ' rink) the coils, are 
slidwn rtinning lengthwise.' In Jdther^case inlet; and 
outlet headers |u:e provided) which are simply mani- 
folds with a connection for eadi inch and-a aUisi^er 
^pt. Each coil is usually provided with^ inlet valve 
and outlet valve so that eadi can rbe cut o& from 
the rest if necessary. 
1 For cooling .the brine, oneiof two methods isigenr 
erally employed^ In one case there? is provided a large 
steel tank in which direct expansion ammonia coils 
ai)& submerged in the: brine; similar, to the freezing 
tank of an ice plant. The othdr arrangements icon?- 
Sists of the use of a brine cooler of the shell and 
tube type^ which rtS^mbl^s very much a horizontal 
tu^la^ steam bpiler. Thi'-brine passes^ through the 
tt^es^ iriakiii^ 'se\reral pa^lses, while- the ammonia 
is on -the -inside' bf the^hell and evaporates there, 
^oducing^'th^ cooling effects Tn ^connection with 
this latter type of cooler, it is necJessary -to-'use a 
smdll tank^'knoWn as a balancing or '6on^pierisatihg 
tank^ s^ince the volume of brine «:co«itkined in th« 
€6ol^ ik* rather small/ and it ig liecessary to'have 
this tank ifk o^der to provide for a lai^er amount; 
For circulating' thie-brtne through the coils? xt^uaily 
i^-'centfifu^al pump > is used ^hen ekctrie power is 
tfsed for^^iriiring -the plant. The electric mot6r is 
ditfect ^onnbetedno^tlie pnmp^ and in connectidn with 
Ac^ shftllf dool^,^>the^ section ofb the pump is conq 
midtt&ncs^ th^ibalanceiof tto tank and therxiiscliiarg^ 
teadi^ td the! cooler' and from there 4o* the' c^ilsv^ttfi 
case the plant is steam-driven, an ordinary idfredl 
is0i^»&&ied ©ttptlex ^JSteaifti pump rcouldJ -be ■ UsedJ al- 
thbujrl^ tbis<^ tj?^ is ivdryr economica/l In -thfe use of 
steam. .j.c.irj 

Freezing System. 
There are two standard systems of cooling and 
freezing. We refer to the brine system and the 
direct expansion system. The direct expansion 
system provides for the direct expansion of ammonia . 
in pipes whch are located directly in the rooms, 
chambers, tanks or whatever must be refrigerated. 
With the brine system, the ammonia is first ex- 
panded to cool a strong solution of salt or calcium 
brine which is circulated in the various rooms or 
chambers or tanks. 



lff?th€P fifst-by^lem ^th^rer isr.dnlyrrron^ iffiedmrttj 
while in the seiond^stemithete ase twx^: mediUina» 
iThls riieanfi an ^adiiitional^ step^ which Nredttccs^.tJfe 
ccbrionty-. SFherefore^ the dired! eic^ansicm Isystfim 
^ftotds better ecorioiby. i^b'c' 

4tt skating rinks, howpv^sr;^ the .use . of, thief dir€^ 
e^tpansiOn- system wotild be entirely: nnqiraoticaL 
The reason lies in the absolute meceEssity of fr.eezingr 
a smooth and eren surface; Gn • occoukt > x>ic . tihe 
lengFth of -the coolings coils . whkii' must he use4^£or 
freezing! such .a siirf ace; it would be ' impossiblie '.to 
regulate the direct expansion. 6f animptuarJn any 
manner to give good results. .^ . A r-^ to A -^ 



, Our Experience , ,!//-:m 
:: The first artificial ice-skating .rink in, the tjniued 
Sjtates was erected- by us in New , York; (3^ afepsttt 
twenty years ago. .We refer; to tfee wieilTk|w;>wn S|, 
Nicholas: Skatiitg Rink, which has be^n in con^aojt 
operation since that time.. r < , . 

V With no other rinks to copy from, o^r engineers 
were ;eotin>dljad to make original designs in.tenilding 
the St. Nicholas Rink., Tlie success of .the. plfii^iwa^ 
quite : remarkable and only oii^e dilfteuUy >^ifas *»- 
countered after the rink started in ^operation. ;' 

It waa found that considerable snow aocutttulate^ 
on the surface 4fter each sessionvTana toVemovie it/ 
a: mechanical scraper was . expertm^ted witl^. bujt 
proved { to be im|>racticaL After j a, /short l&wt* tbfe? 
trouble was orercotnej by removing . thft snow.jwitb 
artificial '. hand< /^scrapers • or a. planer drawn.; by at 
donkey.: a, ..-c • - i- ^ ,* - ^^j ,; 

-..After-f the .snow is removed^ the .surface is^flooded 
WJtfe a thin ilnfi^ of water and. then refrosen £of;the 
next session. * ' .rii) > - 

! :;> ::';iO'>o >. s': ;>v/? tr •. -/,• --vt 'j-f^ o. A'jl 
'.,'* .-r. ' ii; ' - I. 'ji'A . L'..' . , .. ,1 ')'/^ i!:.'^ --" 

n mj.- '• • ;o/i"j '..: ^' .> ' .>-•;. ^-.^k';;:.^ '-;*"! 

•jficf'- L>i'r r.' \ :9 '■ '- !■•• '^',: i-i^ :l'jr'7/ i,:)^ "f^ rr: 

tiTrj-^f;.c -'^ ilj.3 to f:-. hifvi ', < •>.''. g u-o-^ oj boJj'i:: » 

.r'-InsJ to 8T>t'fni;i{:> 
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The brine circulating system {#me most j^imittl^iit 
consideration in the mechaniM equi^lmxl^^^ ^ 
successful rink. It is necessa^^that the ^mm tem- 
perature should exist throughout the entirti^&JfH^Hag 

floor. - ' ;•>".'' - 

As the brine must travel through a cons^table 
length of pipe and will naturally .increase m: tem- 
perature in its passage, it is evident that special 
steps must be taken to maintain the same tempera- 
tures at' every point. 

After the building of the first skating rink, it was 
though by some engineers tliat the amount of sur- 
face could be cut down and an attempt was made 
in one or two rinks to achieve the same results with 
30 or 40 per cent less surface. The-experiraents were 
not successful and much trouble was experienced 
in maintaining a good skating surface. 

The skating rinks built by us have very large 
cooling surfaces and large distributing mains, with 
a full complement of^yalves. The brine circulation 
is such that an even temperature is carried through- 
out and a perf ectly^ smooth even skating surface is 
guaranteed. 

Owing to the importance of a constant and rapid 
circulation, two large brine pumps are furnished to 
provide a spare unit. 

Facts About Skating Rinks 

Standard dimensions of floor surface for hockey 
games: 200 ft. by 85 ft. 



o . 



J 



■ V. 



L-*. .-:. . J^SL ^'^'^'^ 




on siakix}f tftaiidacd ^f^^t onei %m^': FfP^F ^99iif9 
L iUmah admiBsieliirrcljaarge rfor , skftt^j^; ^; i(^-/5ff 

' <U8iiaU JEidmissiqa dbtar^ daring Ipiqckfy ^i>«^ci^j^; 
Standing ^oom, iiOc.-tO!r$i;0Q^.9eat^i 75fii J^ $^(0«P} 
box seats, $1.50 to $3,00, depending upon size of city 
and representalfofh'iiJthS tockij^>t^wns playing. 
} 'U8tial^peribdt<x>£i jkattiKS? aes^ion^x; FroaiiiO^tf^er 

^'Usu&Liiiinibtnr ofr.'Skaifingfsessionisi^Ffer dai^r T^t^ 
»*^irst:s€£8i0n'ffom lOAaiM.to 18i30 F. M-i&^fcond 
^tttiidA ^toOLSli:^ tOi>5 P. M;. Third ^essionir^m 9 

^^ fiiiaik^aird Bystem^ofi ireezing/fl^or siurftu:e:: ..B^in^ 
circulation. . . >/i . j '. ; ^^:u; si.. 

^'* A{iprQximatie teltial f-efngeralnnlg a capacity .olr^Qia- 
^)|ftie9^i«^essaTy^. £s>r j stai^dard skatiogf xi^'S;^ . 109 
iwi^ e^l«ry:'34Thio«ravf ptieferttbly.hii'twoimlii*$-/X> 1^*50 

J ^^ . A^prkxjdnurte ^ ice-onaking^ t^afxad^y -of ^ same ; Qla^ 

chines: 60 tons every 24 hoursnrvl^ c^ ; >;iij rl f 

" t: Appi-ctdmate ^merisions oi brooding : r 4^50 : i^t long 

^Jl«Ojffc^^^de orr cquiraleat. •; n: -;...- 

> Approxildat^f/sitie :cdF ar^a room: ^2^r£t.-by 1^5 ft. 

j^I^r03ciinateiiizif of engine room:* Wfft^rby 40^ it. 

Approximate size of 50-ton freezing tank-r^xnni 

jw^ft.-tjyvioo ft^r- : '' :\if.' ?^^ - ,r . '•-; 
»;''Ope!rtttin^i force, ^g^oe roomi^lr Chief Engineiir, 
^'Ai^sSstaiU Emfgineers, ^ FirenDen (ff boilers are 

^j'Officeifoi»e«:vr Manager, 1 Bookettpearj; - ; . n 
'^'Atferid^es ^approximate): r a;icket Seller, !>1 
Ticket Collector, 2 men to distribute skatesyrl maid, 
^if Ijdgt rb6tn IjosT/ 2 or 3 inrtructdfs, « or-4 attemdants 
'to jmf skates ^tm,' suitable baiid 6f music/: a or.^ 
eleaners. '■''', ' ' ■ '■ >^' '^ - ' :"'? " <■> ' -■ t ti 

'">' * ' ' nFl^jor-^ Surface: "- -.' ,-.'... 

The. .starndwrdd sizei -pf^ ^k^trngynnk^tj^or hojc^ey 
games is now understood to be about j^^pOt ^eet in 
length and about 85 feet in width. Some of the 
surfaces are slightly smaller, but these dimensions 
are recommended. For rough calculations, it can 
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be usstitned thdt f6t c^tn'fdrtabtei $ka&dflr8V>^<mt 30 
kqtfai^ fe«t shotjd be alk>w«d ior «8Cfh person. . 

In other words, if a rink has 18,000 square feet, 
(t will accon^odate about f^CTpeo^ a^rone time and 
not be over-crowded.. The attendance; may be larger 
than this )f)re€is^ ftttmbbr>becaus6'the»ei Will always 
be a certain percentage leoming^^^ingand (jps^ng. 

MacHiners^ Eiqi^pmcnt - : . ^ 
'The' most practical arrangemJen tool the refrigerat- 
ing plant is to have two units. Bothj machines; must 
b^ operisKed when freezing the 'surface and. then 6ne 
biachifle -is Usually sufficient to maintain it. Two 
machines,' each Of a refrigerating capacity of 50. tons 
every 24 hours are ample for taking c^re) .of. the 
standard skating rink,: the^diineasioafit of wi^chi have 
already been given. »• ..c. ". 

These '< two. machines ^ould^iaiso ht eapat^le of 
^pieratingan^ic^making^ plant io£ 50 tons .duly £apa- 
^ty when the skating surface i^: not required. Such 
a plant is a good commercial size and can be operated 
^hh profit in any^ty where a skating^ ^rink joalght 
be located to advantage." . ,r. 
> II dAly one^ machine is used, itiran beol ^&;tons 
refrigerating capacity, as this size (wot^d be. Sufficient 
to freeze fhe- surface,, although sit ^would ireqtQre a 
longer period 'to do the work.Ithan two- 50*-ton 
machines.- i.; : .- >. » ; - ... w 

Two machines are surely the betted layout, .since 
they not only^ make it possiib^ to shut dowft one 
■unite when fhe surface is frozen, but also provide 
ample capacity to freeze the surface quickly and to 
manufacture 50 tonfi of ice in. the; summer months. 
Moreover, two unitfi are always an advantage in cjase 
bf accidents. j . v . 

Thete may be situations where r^nks.of a smaller 
<6i2e than the Standard surface would ]%e practical, 
but it is doubtful if the surface could be. any le§s 
than 13,000 or 14,000 square feet and offer any 
pleasure to skaters, , it is .e$5d<ntial to have about 
150 f e^t in length and 80 or 90 feet in width, in order 
'that the^patronis will have room to ^ate without too 
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SURFACE 

Total 
Length Width Sq. feet Machines 



100 

'100 

150 

2S0 

aoe 



50 
80 
80 
80 
100 
100 



5000 
8000 
12000 
16000 
25000 
50000 



Total Refriger- 
No. of ating Capacity 
per 
24 hours 
1 35 tons ' 

1 50 

2 70 
2 100 
2 140 
2 160 



Estimated 
first cost 
complete 
mechanical 
equipment 



« 
« 
«< 
<( 
«« 




i Costs are based on ordinary steam driven plants; 
including boiler. Motor drive will be found advan- 
tageous in some localities. Oil engines are especially; 
suited to operate the machinery because the opera- 
tion is not continuous and one machine in the larger 
plants is often shut down. The economy of this: 
type of prime mover is emphasized under such con-' 
ditions, as there Sire no standby losses and the! 
moderate service reduces repair expense to a mini- 
mum. A very unusual arrangement ' can be found 
In the skating rink in Vancouver, B. C. Instead of* 
large distributing headers^ the brine is supplied to 
the circulating pipes from a long narrow tank located 
at one end at a height above the floor. The tank is 
just as long as the floor is wide and each floor pipe 
is connected up to the tank. The cold brine is not 
pumped through the coils, but flows by gravity from 
the supply tank. No particular advantage is found 
with this method and the layout proved more ex- 
pensive than the regular design. 
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per hour or 14,400 lbs. per day. Assume stea.m costs 
40c per 1000 lbs, 40 tons of ice will require less 
than $6.dO worth of additional steam. 
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'Cabfbfaet'di^plMedbjr diff«raBA-siM i<!e oass. i :u:-. 
''■'.. ''''''.' -i'^xo' l^,C&o^ " •■'.''' ■■' -Dfaplace britfe 

Pot Direct Expansion Coils iu ice tatui-top feed allow 
300 lineal feet of IK-inchpipe. 

For flooded coila properly designed and not over 350 
feet of 1 ^-inch pipe per coil allow ZiO lineal feet per ton 
of ice capacity. 
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Bent Pipe Efficiency 




. / 



Bent Pipe is far st^>eFfor to that .df screw pipe. 
The efficiency of bent pipe for coil work for either 
refrigeration or heating is far superior to that of 
screw pipe on account of expansion, contraction and 
friction. In -this way more back/, pressure can be 
carried. ' . f 

In order to use^bent pipe.coiU>.lD^re room must 
be provided -for, as bent coils take up more space. 
The shortest bend that inch and a quarter pipe will 
stand is '4 inches,: cdntecitb cdn^efruiTbis^U ttoe size 
j^at .,is ordinarily used on sn^ajl t worjc, such as 
creafneTies, butcher shops ^ &tl(l h'oteis.^ ' Two.-incli 
pipe woula take up^gt great deal of room. 'That is 
Jbr Vj^fi-igeration wo'ffc Jlkfe cold storage and ice 
iStorapefor ice-makiJtgp^ggntS, 'But it pays andj saves 
money In the long i^it to ,nis^ bent pipe coils, ,d6big 
away with leaks entlt'ely. ^' 
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• ■H' 



'I •. ' I:-, '. 1') t y<\ !/:'♦ •;; r< ' 



(' 



? ! ■' i hl<:j') 



.o'»f: 1 /I 






JOHNSON'S HANDY MANUAL. 

Tmmage and Piping Tables 



Mean Timp' AsoimoniB Eji^aAfion O'^ji'. 
. ,j '^ , " . Brioa in CoiU,*5°, ,U^°F. <fc ^p°.' ■ ■■,- 
ioTUihsibaiQdion eontinuoiis Qper^tttiBi^l.bouraper'daT! 
If Ammo, is exfrnndad half ^fabrrtlroeiuae «(]UEtl. lau^^ A^ 
pipe in brine tank and double the tonnage. 
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Topfuige and Piping Tablet^ 

Cu. Ft. Space to 1 Ft. of Pipe 



Cubic 
Space 


Cubic 

Foot 

per 

Ton 

Ref. 


" ' 1"" ■ ' ■• 1 '! ' — -nrr' — rt — r^, 

Temperatui^^OOF 


in 
Box or 


Difeet Exp. 


iBiiAet 


Room 


1-in. 
k3 


l^^in. 


2-in. 


J-in. 
2. 


iJi-in. 


1 2-in. 


12 


130 


3.5 


' ; 


S.8 


^ 


20 


159 


2.4 


3.6 




2. 


2.9 




50 


■'■ 200 


2.5 


3.r 




2.1 


3. . 


', 


100 


260 


2.7 


3.9 


,1 


2.2 


3.1, 


■ 


250 


430 




4.5 


i 


1 


^ 3.4 


J 


600 


710 




5.4 






4. 




1,000 


1000 




6.5 






4.5 


- 7. 


3,000 


1300 




7.5 


10. 


' 


- 6. 


B. 


5,000 


1900 




9. 


12. 


; 


6. 


9. 


10,000 


• 2600 




11. 


15. 




7. 


11. 


2aooo 


8100 




13. 


17. 


J 


8. 


12. 


4(^000 


3700 




15. 


20. 




10. 


14, 


70,000 


4800 




.. 18. 


24. 




12. 


17. 


100,000 


'6000 

— !- 




20. 


28. 




14. 

—r- — a F*- 


20. 


Cubic 
Space 


Cubic 

Foot 

per 

Ton 

Ref. 


^^ — • — ■>"* 

Temperai 


turelO^F" 




m 
Box or 


Direct Exp. 


Brine * 

T 1 ■'' : 




RocHn 


1-in. 


IM-in. 


2-m. 


l-m. 


iH-mA 


2*111. 


* 12 


93 


1. 


1.2' 




.6 


1.1 


[ 


20 


112 


1. 


1.2 


' 


. .6 


. 1.1 


i 


50 


130 


1.1 


1.2 


^ 


.6 


1.1 




100 


168 


1.2 


1.3 


4 


.6 


1.2 


• 


250 


• 280 


' 


1.4 




« 


1.3^ 


•, 


500 


470 




1.6 


2.5 




1,6 




1,000 


650 




2.2 


3. 




. 1.7 


I 2.3 


8,000 


840 




2.5 


3.6 


I 


1.9 


2.6 


6,000 


1140 


>• 


• 3.2 


4.6 




.2.2 


3.3 


10,000 


1600 




4. 


5.7 




2.6 


4. 


20,000 


2100 




* 4.8 


6.8 




< . 3. 


1 *.7 


'40,000 


2600 


, 


- 5.5 


8. 




: 3.6 


6.5 


70.000 


3100 


1 


* 6.5 


' 10. 


\ 


. 4.2 


6.7 


I0d,000 


3800 




^ 3. 

^^ — ; — 1 


12. 




6. . 


'^ 8. 



Mean T«np. Ammonia ^^^ppansion 0°F, 

" Brine in G(wb'«o,.410OF.<fe.tl5<^r ..,. 

Tables liiased on continuous Opferatibn 24 hours per day. 
If Amino, is ^xpan^ed faaH tke time use)€iqiial^]fiBg[tb of 
t^ ii^ brine td^k and'double the tbntiagQ.^. ) ki up. v 
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HEAT OF COMBUSTION OF FUELS 



FUEL 


Air chemically 
pound of (uel 


Totsl 
heat ol 


EQuiialent 

Md"l2™ 




Lbs. 


Cu. It. Bt 

62" F. 


Unit*- 


LbB. 




10.7 

i 


140 

142 

1 
1 


1 

i 


ISS 














SSS??^"^^; 




Peal, thatcoa]. desiccated... 


",i 


PelroleDm 


gy 


Coal«a.Derco.ft.atK!"F.. 








630 


.70 



RELATIVE VALUE OF VAItlOUS WOODS 



JOHNSON'S HANDY MANUAL. 409 

Transfonned UsfJtA U n i|tj Bi 4 , l^ba^M JyUasures from 
ProreMor tScKroet^i^ft Taole 



I r. J -- 






'i'i\'j\ "• 



vm^i'. j ^=^ 



' '^ -' rf it 



BT.U. 

Above ^ 



Heat4f 
^ Liquid. 
B*T.U. 
Above 32? 



• I Y I ■ I , ■ ■ M « »- 

Weight «^ 

Vapor 

Lbs. perl 

<fu. It. - 



Tenap. 



'I i 



80 

' » > 

70 

60 -^ 
■■'■■<^- 

\ 

SI M> 

30 
20 

—20 
—30 



, Atoii- 



68.0 
60.5 

40.1) 
34.5 
29.5^ 
25.9 



- 1 



21.? 
17.7 

12.4 



10*;0 

io3!a,, 

102,8 

•162.2 

101.6 
; 100,9 

100.3 

\ 99.5 

,98.5 

97.5 



r-* 



r . . 



Xateiit 

lKatl)f 

^yapor 



63. Or 

44r.Q; 
29i4 t'J 
17.6 

'- .7*5i-^ 

-^10. a 

—17.^ 
-24.6 

^^19 

— 3?.5 
-^1.5 



41*0-' 

fea.o 
/74ia-- 

' 104.6 

iii.fy^ 
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Double Supply. — Two in(fep"enaenl supplies are ab- 
^otut^y nece^ary for a staftjlai^d e q a ipiTiei ft. At l^ast 
<Hie':pf tn^ ,supp|ie(sltonbfef ajutomatic and one to be 
capaf^tf 6f^^feril)ph{in|r: wai:er'ijn4er, l^e«Ky'Tpre$nirt. 
Tiwf chbicej of. va.te5 sup^lief ;fc){i*}'e|acht: fequi^wnetiti 
to be idetermmed by the l/i^derwmers havin|g juris- 
dictton. - ^ — -_ 

8i^ of ConnectiioiVT^Conhectkciii fifom;'»rater sup- 
pl3r or main pipe system to sprinkler riser to be e€[ual 
tobf'larger'iri size tH4tt^he riie^.'*^ - O Vv 

. MPUlBlilC WATER W03RKS ^Y&IEM. 

(I^ules ! ab^o applicable to private' ires^rvoir .;^and 
statid pipe syst<^ms.) "" *"* " , ' 

1* ^ Pressure' Required. — Shdal3}feive ^tiot- Iqss than 
2.5 pounds static pressure at all hours of. .the day at 
highest line of iprjinklS-s:^ | " ' '^ j " ■ 

Where the in<Jrraal;i(libtic| pfeiwire: (SDunplibs'iyith 
the abov^, the supply to be also satisfactory to the 
Lfwderwriiterb ^ hkvingf- iuris4icti(Ai',^ in tt^ -abiliti^ to 
maintain jlO. pounds (pre«suf e rat l^ig^iestj^pijinklers, 
with' the water flowing throqfgh^ the'nuimberof sprink- 
lens judged liartHe to' bj8,^piengdj;by fiiT.'at 2iny.{cme 
time. , - ,. - 

''Hz^ of MaiW.— iStreet~maiifs itould^bfe of a*inple 
size^ in no case smaller than ^ ii^ches. j cj * . 

Dead Ends.— If possible^ avpM a dead endjn street 
main by arranging main to be fed at boJ:h ends. 

'Meter. — No water s"ut)ply |or sprinklers to, ptiss 
through a meter or ptessur^ rvegulstirig valvfe, incept 
bjr .sj),^cial consent. . i "^ "^ ^ , ',' ' . ' 

* STteAM PUMP. / 

'I'ype. — ^To be in accorjdancq with the National 
Stafi'dard specifications. ' ' ' ' ' 

Capacity. — Th be deternlined by UA*4erwriters^>lav- 
ing junisdJction'in eath instance, but^^^^ever lesp than 
500, gallons rat^d capacity per lininute^ 

8. ' Pump for Filling. — It is desirable to have Vater 
fed to tank by k pump so that pro^r water Ifevel 
may be restored at any time withmit re^ucifl^ air 
pressure. 
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S. Risers and Feed Hams. — Central i^^d risers: 

• ■ ■"ft44n%li:-"N*t ove*-'i9 Heads.-' ■-^•"la'-- {'■■:. 

■>■ 3'"- mhi-- Nd't iiiyw ;# hcaasl''-"-''' [-■■■■-■'■ ■- 
i' ■ -a^i'M*".-' N-fWoYVir W'fttfftds. ^ ■■■' • -:■'■■■■■ '■■ ■':'"■ 

• ' W-'' lnt»i. " NflV'SVet* sB'hAa^.--!' ■ u'-- ■' ' ■■■ 
■■Sjf''W(*.'jNeifovier'6S'heads.'' -■■■■■■ '''■ ■■>' '■ ! 

'"■"4 ^''ihch,''NiiSt«0Ver TS'^rtads;-'-' '■■ '■ ■ '■ ■ ■- 
■"FOfgtildlrOn'Siat'fted ristrs, uSfe 'the "same iizis 
counting to thei-eeriter'of (^ach liHfc -H ftuiilbSr o'n 

■liHf iS'bdd tUSfcenWr hea.f mtPf'be'nig^^t*^ m^fig- 
uring siz#bf^i«?t4ser&c«e^E that i^>f 'feeding both 
Hfeet-s^hmW'takc'i^ro account- all s^t^llikfers which, it 
feeds. Where feed main (including risers tp the fii^t 
6i'aiftfeh-tinS)'-i*'*Vef .tWeWiy-flve feet in'leil^h -feed 
main to be at lea_$t a size larger than the tabl^- re- 
quire. Where thiweHs more than one''riB«--sizfe of 
WEA^-tii!iitH"t.ii -ba detfe/mi'ned by tlib' U-ttd^r»ters 
having jurisdiction but never to be less th^n the'full 
t^uivileiiCM thS'tWO lafgest rlW#s: " " ' 
;.lJT,Pfy>iiHpea.4tii;ift Wes io^ ije pr.wd'ed, to 
OfEWJi aljiisrt^ of the-systepi. Dr^p oip^^.at.^ifyn 
risers" to be not smaller tlian two (2) inches, and 
whjei^d<9ebed;G>'Jte<\iletklIttf iM b^MUBi-MHiiShaad 

^^r.^py^'tur^ediClbowi to [irj;^^ ^gjyia^|T)ith;ice. 
"«; ■ -DnsitUlge.— All"Spriii(tlef-pipi-a«ffmrtiilg8- to 

- fre^so ISstiltrt that thiy can,'be"thoroU^l*'di-aiflea. 

■'kn-d; wKere (traetJeaM^v aD piping t6 t»e arra^iged *o 
drain at the maW ijrips." On wet' pipe system's the 

■ hoffeorital ! b*drtch- pft>es f6 be pitched nflf fesS than 

: ^riiichin lOfeet; ^(See also Sec. H'b.) - ' ■■ 

12. ExfikuBt IHpe.-frPach purnp ta.be provided 

. with an independent exhaust pipe, free from liability 

to back pressujc^e^tt' efjuipee^ff^h an open drain 

pipe-^t loweft pbipt, ,^ , „. , i ..,.■ ^ y'' ^fi--0 

rTi'ilSi-^-'Stwam PmMma.^Grte^m i^cisato af-not.lHs 
than GO poiiiKiBitcx-ibfeajiaiataiiied.atthe!ipua)p xr^l 
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(d) Heating: Where there is pxpo'sur.e to cold, 
tank to be provided. with a st^esui^ ppil inside and at 
the bottom. Coil to b^ -made of brass or galvanized 
iron to prevent rusting jand provide^ with ^ a return 
pipe to the boiler room, or, tank to-be profvi^ed with 
a direct steam pipe frofn boilers . dischacgmg into 
water near top ^nd fitted with a checl^ valve and per- 
forated fitting to pre!V;^nt siphoning. ^ 

2, . H>4raat Mains.*-^Np. 4-inch pioe to }>e used. 

8w For Pipcss. £|ct^iiding to a Pead,Bnd>-- 

a. Allow iJOO feet .6-inch pipe with^, one 3-way hy- 
drant. :; 

b. . AUo(w 500 feet 6-ijM?h pipe with one 3-way hy- 
drant. ' 

This might be extended in $pecifil cases, 
i c. Allow 1,000 feet 8-wich pipe withjpne 3-way hy- 
drant. [: t '.■ ' • ■: ■■ r--; ' .. ■^•- ,r 

d. Allow 500. feet. 8^incihj)ip^ with 0ue4-i/!^ay hy- 




SECTION S^ICISCELLANEOUS RULES. 

1. Clrculatioif & Pipes.— Circulation o^V^ter in 
sprinkler Pfip^ is Vf ry,pjyectioi^tle,-owklgrJ;? gn^tly 
inpreased rcpjrpsion,, jdeposit pf , ^dTOWti ^^^^ - co*- 
densajapn flriip ^rowtpipesf; sprinWerpip^j^ tD*be 
,^sed,in.aay way for .domestic service, n -» 

.Loca^on^^-O^a be so located on the ptremise^ as 
to be free from damage by. fire or other oat^e*. Ptimp 
room should be readily, accessible and provide, ^asy 
and^afe ej^ress for atteiwhint. • ^ : -' ^- •■' 

-■ • ' t 1 ; ' ■ ,-.,.. . . • • ' ' ^ 

■■••• "- ^'PR^SSURB tANK.- V;^^^". 
Capacity. — Total capacity of tank *io Se specified try 
Uhderwiriteis .having: ijiftrisdiciknB^ijfijlt aiet:}fibss£4fhan 

4,500 «gal|Qns>ie^cet)t by; spedalJpermissiom <)- "^ '^^ 
Location. — Tank not to be located below. ^pper 
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■'■'". ,.. GRAVITY TANK. ' 

k : CspadtT.— To be sjJecified.by t^e Underwriters 

having jurisdiction. In aoicase tg be of leas than 

5,000. gailivia capacity'. 

■ 'f^P"*i*l' J' '^'' '■"" *? 6S computed tram tho net depUi 

S. i.Elcvatiau — Elevation of bottom of tqnk above 
highest line of sprinklers o» system which it supplies 
tOr.be speoied by- the Underwriters b^ving jurisdic- 
tion. The gt;eatef the elevation of a gravity tank the 
Ie« likeltfaood .o£ ineflicietit service. Underwriters 
having jurisdiction are urged to have such tanks 
t>lancd At the .giaatest practicable eUvatipn. 

».. T«nk Service.— Tant to be used aa a supply 
to aiitomatiit^^riiiklBr system only, except thatr at 
the discretion of the Underwriters, tank may be ' 
madciilarger tfaan. called fori ^nd so arranged that 
ttiD^xtocs^'iSttfiply only., may be used for other pur- 

' : 14,' In<}^>citk4cBt„Di;wLa. — Provision to be made to 
-^hainieachriiapk independently . of otJier tanks, and 
. the sprinl5t«j:.*yatem>i,.,'ihe practice of placing .drain 
ivafy^s at IpWBr levels and accessible from, the exterior 
o^rbi|jIdi^g«,i« , pot approved. ,^ . 1 

!«/■ -T«M,^7^nk ^ be:tes<^e[j and proved tight nt 
a hydrostatic pressure of at least 25 per c^nt. in excess 
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2. Pipe Size. — To be not less than four (i) inches 
in size and .fitted WIA'^a ^[lai^iftfifty check valve, but 
hot i^th a gat^ v^lvei ' Steneise kKH)«aotiQB9 tot be 
'provided with ^ch*ctt-valv« iA the -^Y/'-! ■[ ^■■■■. 
. A j4-'n?h drip pipe and vabJetohe ioBtalled so 
:as to-properly,'dtam'th«ji^lHhg';Bfetwfeen the check 
valve and the outside hose coupling. . , . ■ 

- C<*ni!6ctioft9 ito be Sio'ioCa:tftdiftSftnJ4M«ade:ior 
■-prompt artdeasyattachmeat of ihose.! , ■■-i. 

- 8. Wbefe Att^cftva/^fb i(pii(>ni«n*s4»viiiga'siti- 
gle-riser, attach 'on the*yB»iiiH(fid«i6f t*»e giiKe valve 
iit the riser-if a ^WByaieinv'bot (Wi th«' lup^y side 

•^ifttfe dry valve il a dry system; n-ii;;! ;:rjr . 

To eqiiSpmeiits havinglWD ori«nfi>e^fi60rs,.''attecli 

on Hie sUSrpty.Bide of thi'gate-MlvMgsintfiat *ith 
^any one^risir atwit off 'the- Si^|ily'inltiifeed>&it the 

■remaimng-'s^riiiMersi' ■ ' ■'■' ■"'^' ■• n.:'ji-. = : . 
i. Threads-^Eaeh toieicon'tierftiort twhs inade of 

gdod brass!' having thrtad' tiiffit cbuiflbiSr- of' public 

fire, department. Malleable iron or brass ca^8r'B«~ 
■.cui-fd to conhetrtiWi by -cMi«^la***a««fe''iuitiible 
'lugp'af sides-'to fifsjl4nnef¥jre(ftii (if'^uttKcfit-e .d«- 
'partmeHt, to be provided loi^eatfH^oirtiAS^iijh.T'-^ ' 

Each hdse ContiecHcin'td'^e^««tftripW; by raised 
Jett^rs at least 1 inch in siZe,.o(isf ih^6 flttjhe''in'a 
'cldar and 6romitienf 'manner,' an^'T4a*f^:* "A^ito. 
■sofcr."" ■ ■-■ ''■■■•■ ' ■ '■■ ■' ■■■ -ii'iv. ■•-■:-'■- ■■ -. 



6. Hanging Stock to Piping. — Sprinkler piping 
should not be used for the support of stock, clothing, 



7. Alterations. — It is not permitted to ch mge, 
plug up or remove the fittings pertaining to dry pipe 
valv^ pressure tanks, pumps, gages, etc. If such 
fittings leak oi^ j>ccome dcr gnged,'^hey'; are to be put 
in order. 'i'*-- « — ^» — ' '""-'. 

8. ^xtra Spnnklers. — ^There should 'be maintiined 
on the premis«**ar^uppl3rbf extraT spifnklers (^ev^ 

|less than six),!ti) pxosjplly.xeplac^^-any fused bt fi 
lor in anyiway jijured. 

j 9. Usejjtf Hik h Dtgreg erHttnTSprinklers.— ii 
Idegrep siSinklefs should be used only when ihify 
jlutelji necissarjfH^hnf^Tigfed,'' th'fe'fiJsTng points st ouB 
be as low |^ thetonditions wi^Lsafrfy ptjrmit U$delJ- 
jwi^ite^ E^ing JurTs'dTction should bqi consultdd ill 
jeach iinstsuice bfWf j[jjp ,jns|-?UfltK^"^^f high d^gr^ 
prin|ler^' ; i J 3 

Or^naw" debt ee ^ spriuklurs '^hBtild )>e subsfitlutd3 
or higlv,<^greJlspHnkler^where iJije la4:ter are tia<^ 
unneceasajry by ptraftg^nToccupancy. • — 

10. : %l(d H4se,JIIi;i|Ul(iCtions.r.-'Haml hose tb 
|used 3^4 c$re )WLirposes only, may b^ attache i 
|5prin£lef ^ipcs( jyitbin ,>a.^fe^m mier the follo^in^ 



::* 



*.• 



.^ 



restri^th§n« : 

I PipcB nip)>le ali^ hose"vatvir*foT>e"TTnch. 

I HoSe^Iacbe Ijfe inch. _ 

j No|zle ft) be aoTTarger "tlian yi inclv; ! ^ 

I Ho9e nSt to be~&on<ieet«d-to any sprinkler |pip{^ 

pmaller tton 2^ inches and never to b^ attached 1^ 

i dryT)ip^ystfi$fir — ^ — ^^ - - - \ ^ 
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TTPICAL ARRANGEMENTS 

^_ OF 

:r supplies, connections and valves 

FOR 

ONATIC SPRINKLER EQUIPMENTS 

'E^— Tbe inttisl source of wUcr supply a from the pRsure tanks. M fin 
laived by water fiom the gravity tank iu oiae tbc other BourcA ue exuujtcd, 
water can only Sow in the direction of the open iprinUen, theTdDrc» sbould 
nsint be connected to the ateamer connection lor sprioklerfl, and water 
nto the undFrground main, the water wouJd go direct to the open sprinkten. 
ahut^S valves on each fioor are for the purpose of shutting oS the water 
jor and leaving the bilancc of bviMng under pcotectioB. 
icn may be more than one riser in the building care should be observed Co 

re the system is without floor ihut^ff valves, the mafn vaJve at base of 
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JDHNSON'S'HAHDV KAJTOUn 



jPertainin; to the Care of l^prin der 



e^ 



I ;^ f: ;;^ ' . i ^'4 4"*p I i ' 

' S14>uld3je k«pl iA wbrking border iaiii operated a 
loDce^ each 'week. ' S^v boiUr nre^uic i^ould nv 
allowed tt> fall bqloW 50 pounds. | C^i^ recording 
igaugc di^ daQy; d|ite|sai|ae knd keep oh file, noti 
'reasons bx discrepancies: in recordkm pack pf dial. It 
^leakage orslip, il eactediig 10 per fceni, skoiild be elimi 

i Steamfr knd liircf Bi>«^ C^vjplinss 

kSee that thejh dre not refnof'ed or^dahi^ged in any 
eep swivel aiid' liifeads "d^n 'and wdl lubticatM 
jgraphite and oil. 

ValvM 
"^ Maka au w Art a ll vri^ea &n op e n. H » d aa li a b l' 



leflt 



them open nith light half-inch leather straps and small brass 
padlocks. Wet system alarm contacts and dry val\* con- 
tacts should be kept clean and properly adjusted. Maio- 
tain ^ air pressure of not less than 2S pounds nor more Uitui 



4apouiKia OS Ury p^ valves. Make cettaja ttiM. dry sv*Um , 
»':th6rbiigt^ mamed btiwe it ie aet up <i)ry. Sat. vajvoiift, 
absolMaAoooidance with iiatructiotu ftc^ompanjwg vglvfi.,: , 

''Slpiillil'be'teateJ'at least twfcd each week:' 'See^tlttt baf' 
t^ineru^'Wdld^ea^Dd that wtilDg bin t^bod^dadltiorh.^ 



stmuMJDOt.bd^lape^aearer'tiijiKD 12iadie^ to^np^O^rtLe^!' 
nS^ipe fi»^iiaot be raised in hangers tq #v^. ,lw)^^ 

pulley^, or other interferences. , ,,i';^ ^ ^.^ 

aSprioWwteWiH should nevw,(>ecovered,wifIi«fJi^^otl4i^ 

wadi; they sh<julqt be caiefully -protec^d yni\> at^afljp^per 

lH«>«4ifft.tl9fOf»tiiig-is being dODp. ;:;,,_, , . ;, 

li^tplpOeaU cotroded head* ^Ih newheads.^ ■ i .. . , ^ 

Keep.aU heads fwe from large accurau^tlofl bf cBrf ajid 

*BBt-.:, 

j-TKflWM-«rtffa Bup^y, oneor tW((doz^,^«( s^ninkler be^ 

tb^MB^jat-.ajljttines. ■■■^■^. ./.. .. .", , .'^'.■ 

When extra, heads are installed, maintain the folloyftXg 
st»ndMd:for,i^nwSii "' , ^ , -■ ■■ \ n ■ f 



,K 



4iE jQB^aotits au»M tatmiaji 

Do sot tnAd 'fixtifwsi over 6 feet In"n«ilh/^:FHtAa.ov«r 
3Dui4'^ ui ^dth flhmild be^ulkheadcd nritfc^MpMtitiiMis; 
corapertmenu should aoteiKMd Steel de^ «>Iwt looK «ad 
3 feet high. 

Tables more than 30 incl** fe" Vfidth and leas thaa 5^ feet 
in wldthi under whlcU stock i« umad, «)ioul^.(>9 pro^nded with 
tI^htuptngfatpaniti4n3notew«ediiig_8fecv«ii£eii^; t^jjles 
wider than 5J4 feet should be provided with sprinkler pro- 
tection underneath. . . r 

NeveB install more than 500 heads . on ope dry system, 
because it takei too long for air to'cleaf'bilt'.of sy^tein and 
aitoiif valve U ' ' ' ' 



n the ceiling. 

When an alarm rings in, do not shut a sprmkto vbIv» until 
the cause of the alarm is deCmiteiy asc^rtamedi ' ''*' 

When a partition extenefing to ceitins; is <9KtC(l,4t gAioold 
be located midway beiyeen sprinkler lines afid tteadaj if off 
c^ter, install extra heads necessary to coverproperly. — 

Never gag a dry valve because of leak; hunt the leak oxti 
repdr it immediately. Often the leaving of v^CeT In a dry 
system a day or two during wann weather will rosC Up'Smafl 
leaks, !.'■ -i ■:!■... / 

Do not wait for a fire to discover defects which' buy Otfat 
in your protective devices. Give the system careful attevtion 
and it 'may reasonably be expected to perform -efficicBt 



ratratian Plants. 

; thought thai" the chief reason for 
installing filters Is to protect the health of those using 
the water tor drinking purposes. Most filters installed 
in residences, apartment buildings, hotels and sinular 
buildings are either init 
ness Of to protect the pi 
a water supply is turbi 
of any kind, there is i 
cocks, etc. Where tlie v 
become stopped up. A 
filtration. At the same 
meht put into a buildir 
inore satisfaction than 
a supply of flear, clean 
■ Filters can be obtain 
for a small dwelling u 
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cWpacily Should hot be installed in a single uf^X biif 
there shonld be jwovided a battery of three units a4 
shown in iilustratian C. Particular consideration shbuld' 
be given to determine whether one or three units' id 
desltabfc in each case. There are several causes that 
itiay fnake an instaltetiOn of three units preferable or' 
necessary. One is that of space. Frequently it is neces- 
sary lo install filters in a narrow passageway where a 
bbttery;bf three can be placed along the wall easily, 
whereas a single unit' would be. too large and would 
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in the con^iqictioh,^ deration or method of connedjng 
up the filter^ for fictjeiry service from that used in 
other buildm^s. The quantity of water used for manu- 
facturing varies greitty: in different plants, and fre- 
quently considerably epcceeds the amount used in resi- 
aence buildings, consequ^tly larger filters or a greater 
number or tmits may^ be used. In illustration D is a 
cut of a ))attery of four filters as furnished by the 
Internatiotial Filter Co. to a large steel mill. This cut 
shows the filters installed with a by-pass on the general 
supply line. In this particular case the supply line and 
by-pass js under ground or under the floor. It may, 
however, bie just as well run above the"4Jtefs under the 
ceiling whenerer desired. The suppjy -fiiie^ the filters 
may be from pump, city main or ot^r sQUro^and may 
be run in any convenient m^fmej. If 6upply\is taken 
from a pump it is excellent practice 4a4)iit a 4afgp- sized 
air chamber on the supjply 1^ between tlhe p^mp and 
filter so a^ to eliminate- puls2\,t$on^v0f redricc tnefn to a 
mkiimum. The discharge from theater may ht led 
baK:k into the general supply main as sEown, or jt may 
lead to a storage tank of any d4e«ire<f constrtjistioi;. The 
waste connection from jfilter to sewelr should always be 
sl^rt and straight as possible^ and must be carried full 
size the same. as the waste op^t^hg on the filter* It is 
excellent practice to bring the' sewe;^ .opening cl^s^ to the 
filters and in^te^ of. making a closiid donnection from 
the filter waste to- leave this connection open; fiiat is, 
the waste discharge pipe from the iitlef shquld ;be cut 
oft a few inches above the sewer iOpening, aUi^wing the 
waste water to fall into the -sewer. This permits the 
filter operator to see fhe waste- water when washing 
the filters and thus most conveniently judge iRrhen the 
filters have been sufficietitly wasjhe4. • 
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Tbt f^whine ft jwly 12 inches wide by 35 iifcbes 4ojig 
and }fi ift^M nigbk &nd cam be quickly and neatly io- 
ftaJled op ^ny ,^clrigeritor. It can b^ placed on top 
of tbe box, in au adjoining room or in the basement 
if desired. Every part has been carefully designed and 
t^tefl at the, factory.. It is automatically controlled' and 
require^ an occasional inspection and oiling of bearings. 

Motqrs can^ be furnished for every current spp(;i(u^- 
tko,^ th^ .if the-«lectricity be supplied tiy the f^in 
lighting or by public service system tbere is a machine 






This transfer c 
miinues until the 
machine is stopped. The brine being thus cooled acts 
as a storage for the refrigeration and keeps the tem- 
perature from fluctuating. 

The expanding gas from the coils is forced into the 
condensing cylinder by the gear compressor ; there the 
heat is absorbed by the cooling water. The gas returns 
to its liquid state ready to be supplied again to the 
expansion coils. 

The only connections needed are easily and simply 
made. When possible a separate circuit from the cut 
out center should be run for J4 H, P. motor, connecting 
automatic control panel, and the solenoid valve. 

Water connections require J^-inch iron pipe and fit- 
tings. As only 15 gallons of water per hour are neces- 
sary, a needle valve should be placed in the line to 
regulate the amount of water supplied to the condenser. 
From the water outlet elbow a line is carried to the 
sink or open drain. 

A larger machine, the Model 200 ISKO, is suitable 
to the needs of the meat market, grocery, fruit store. 
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diiiy, soda :tt)untain, hoslrftil, ^rikft ttofrfrf^Wi-^nt, 
tafe, 'ftorist, town and cowtitrf dubl ^d HkHoty ^rid 
shop drinking water cooling sj^sterti:^ 'It iitis fl^^cabacihr 
t)f 2,000 lbs. of ice meltiiig^ eflPect eve^ tWetii^^iom 
honrs, ■ ' •. ^ '• - ■• ' ;>>^-^'. ' '« 

The (^onstrtictibrt of this '^larger hiadririii''is neartr 
identical with the smatller tmif abovfe ^e^ciibfed. Its 
operation ii ^Iso autortiatitally conti-oflefd-b^ the tHer- 
mostat, so that there is^ ho'feiV that irrodiicfe wflt.s^ 
orer the week-end or holiday. "' -' i c' ' t • 

There are distributors for ISKO refrigerating' txm* 
diines established thraaghoiit th^^tli^"^tMifed States 
so thit proper arid catefiil itist^llations cati >be a'SShirM 
and attentive ihspectiojn and sep^ce tfiitinftaJHW.' The 
engineer* with these disfflbiifors ati? i-e^ by'f^WrpjM'l^ 
desjgn any system , stnd gjV^' Ifidt .ifttHce . dh "latty' re^ 
frigeratfng problem thit may afiscf. f'' '■-''" ^-\ 
- ' Fbr^ tiousehold relrigei^afofs frotdin^ ' 289,' tb ^300 lbs. 
; space c.6dled {well ihsWkte^>,' 26^0^^. .ft:! '' " ,, 
' . Appi^o3tintote wate^ cori$Uhiptk)ri^i^f l«mh 12^gW9. ; ^ 




X-ength 35'^ depth 12^ height'W. . , 

^ Weight (ftt)t including birinfe tkiflc); fi^t 250lbrf4 j^f^^s^ 

295 lbs. = '' '' ' • ■■ " r r ^'[j n/ ) ^,ri Pi.iunij^. fF>:..v 

. . <!' ■■ - '* ' i • , . ; .1 ',; •' ■> ''i o:i' '• 

• ... , - . , . 

: ■ . •■ t T,^ • t - / ■; • - > ' 

./> . V "^^ -. ;',--';<-, _ i. jT .'J.J' i)., .' 

r 

! :•> ..*; :. \ ' ' -:- » C" "''> ;: ):" »,■• f r<^jr' i/ /-• ; 

;-:■•' .; . ^ ,*:.>t- ' f . i >. ' I :t^;-' ■_.'!... .' 7'> 't"- *' , 

^■' ' '»': ,> '. ';.' ■ t " Jv^' ij >■ ' > '-.i-'lfji of yt;io -' .^'^j: * 

^.' "'f ■ '.'; f'^ ■' ' ■■ I'. ',';•'■ i'fc/ ^ ^b^vr; r. ."f ^ 

■T" ." :> ■'■. • '■> (J '•->.' ' r '■ ■■ "*') ;n"ofifi; urfj ^Jiiirjj-^T 

'> 't ■■ L:^'Tj,^ ''' If: . ■ . ': > tar..// v;!t ra* :- ; 

f' 10 n^' {., TO >lf::-» 

'••♦'t • ■'.'•'. •'^'^' ■ '■''-* '>' '^ '^n't .- fi'j.'ii 1 •■'.iii^I A 

■■ ;-- ::.■-;* y '-,.; li , .. !:;l: . ;• ^j^' ]fo >,bu-; i aril ol 
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Brine Tmnk Spacificmtions. 



Brgic taokp, 4ifiadQ ia several sizes to fk yanous re- 
frigerators, are sold as an integral part of IsKO arid 
included in price stated, but specifications are separately 
listed .b^kj^. '' ' y 

- 'wer-alt Dimensfons^ -^ Weight 

No. Width Depth Height Net Gross 
D-3 13" 12J4" 20^ 58 lbs. 80 lbs. 

D-4* 13" 14^" 22" 70 lbs. 95 lbs. 

D-5 . 1454" 16" 2554" 73 lbs. 102 M 

Refrigeration is constant and continuous, but the ma- 
chine is operating only a part of the time, thus con- 
serving the water and electric consumption. 

The ISKO System is a direct connected electrical 
refrigerating machine. Uses a valveless gear com- 
pressor running on ball bearings and subnierged in oil. 
Had only two moving parts, which eliminate cranks, 
pistons, rings, suction and discharge valve and similar 
parts subject to wear. Uses a low pressure, harmless 
refrigerant (sulphur dioxide), a non-inflammable, non^ 
explosive gas. Its endurance has been established undef 
a continuous run equivalent to fourteen years of actual 
service operation. Has been in genera! use in homei 
\ markets and restaurants for four years. . The ISKO 
• System lor house or commercial purposed can be in- 
spected at '»ny of our distributing centers in the larger 
cities throug out the United States. 

The Ice Question. 

Stop taking ice — get rid of the bother, dirt and 
uncertainty of delivered ice. 

Get the really low temperatures that the cold 
storage man knows are necessary to keep food fit 
to safely eat. 

Cut down the cost of maintaining the ice box to 
a fraction of the co^t of unecotioinical horse-drawn, 
man-handled deli v<?red ice. 

.Keep your refrigerator so cold that it is always 
sweet and fresh as winter air. 

Mould and moisture are half-brothers and both 
are the offspring of melting ice. 

Changes your refrigerator from an ice-taking ice 
box into an ice-making refrigerator. 
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MMt Mkd CixA with KeRMin* Oil hy InrntalUng the 

SIMPLEX OIL BURNER 



Can be butalled in yovr heating apparatus, parlor 
9t cook atove iritbout;Chansins or disturbing 
th« sama. No adiaa. , Nor coal doit. 
. i . No wodk. No «d«r. 
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. . HydU-o-Carbon Gas fof Your '; 
. Fiitnaces 

Bj^ iti^talling the Simplex Oil Burner in ybur heater 
or iuftiace, you can produce any desired heat you 
require, at a much less cost than coal, and eliminate 
the^^ iaattdHtig .of coal and ashes and kindling of 
fires; - Ift mild weather you can start your burner 
in the morning, run it for two hours, heat yOur house; 
shut it off and you have all the heat yoa can use all 
day. Do the same thing in the evening^ and your 
house is sufficiently warai all night. The result is 
that you get all the heat you can use from four 
hoijrsf fuel, a saving to you of twenty hours, where, 
with a coal fire,' you -must let it run continually or 
you have to re-kindle your nre, which is a dirty 
job, and you waste a lot of fuel. You can readily 
see by being able to light the fire and turn it out, 
getting the heat just as you want it and when you 
want it, what a wonderful saving oil ia over the use 
of coal. In cold weather, if necessary, you can let 
the burnefJ^jrjun continually, keepihg^^ ^our house at 
a much more even .temperature than is possible with 
a coal fire, for the flow of oil is constant and the 
heat produced in the firepot is continuous and 
uniform. 
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BUY WRENCH. 

My Wrench is the name of a new tool, a wrench to 
be used on hexagon nuts. You do not need to use a 
Stilsen or Trirno^ or hammer ^d chisel to mar and 
chew up the nickel plated hexagon nuts, as you have 
done all your lifetime, ju^t to jnake a tight joint. If 
you are a plumber or a^ fitter you will realize the great 
benefit and demao4.. there is fpr a tool of this kind. 
My Wrench is a special tool used for hexagon nuts, 
and will not mar or chew the metal Add a real tool to 
your kit. ^ 

Price and size^ below. By parcel post send money 
order for the amount Address John/W. Jolmson, 850 
Cass St., Chic^o, 111. 
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No. 



0. 
1 



Size of Hex 

Across Flats 

Inches 



Htol 
^tolA 

iy2 to 27A 



hength 

Open 

Inol^s 



8>i 
14 . 
25 



Length 
Closed 



13 
33 



Net Price. 
Each 



$1.45 
2.65 
5.00 
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The cut .showing above shows cur Six-iii*One 
Slide Rule which is equal to six other different slide 
rules at a total, price of 330,00. Our 100-page book, 
with 135 illustrations, will teach you alt there is to 
be known about slide rules. Note the slides are 
all interchangeable with stock of rule. The above 
rules, 10 inch size, all metal celluloid faced scales 
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sold separately, if so desired. Order rules by num- 
ber; Price each, net prepaid. 

No. 812. Maijnheim $3.00 

No/iBia. 'Acid'' an^'Sul>tractin^..\ .;.-.:'. .5:\.: 3J(0 

No, 1776. Polymetric CI Scale 3.60 

No. 1865-0.;.-Bifiary Polymeteric with CI scale 

Engineers i. ...-.;..» UK 

No. 1860-LL, Logometric (log lDg)-ftfr Frac- 
tional Roots and Powers 4.00 

No. 1860. Businisjs Map'-s, with special book.. 5.00 

No. 1917. ■..Educator L60 

No. 1918, Military Range Finding or Fire Con- 
trot Slide "Rile. 1'8 inch 90.00 

^..... ...,.:..'. 10.00 



r 
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Johnson's Patent ComUnation Pocket Rule 



vii^^uii^^M^'^rm) 



^ 




The Johnson Folding Pocket Rule U made of 
spring Liberty Silver, accurately and distinctly 
graduated. It can be used as a Square, Hook-rule, 
Call per- gauge. Protractor, Triangle or Tri-square, 
and can be applied to practically all classes of me- 
chanical work. 

The upper edge is graduated in 32nds, the lower 
edge in 16ths. The Caliper blade is graduated in 
leths on one side and' 32nds on the other. The 
Protractor is divided to five degrees and the Vernier 
to one-half degree. 

Center joint has fibre bearings which will not 
become loose and will remain firm at any angle. 

The illustrations on opposite page show only a few 
of the many uses this Rule is adapted to. 

Price each, net Prepaid: 

No. 46. 6 inch, with case $3.00 

No. 45. 12 inch, with case SJOO 




Insi4e Caliper, outside CanperK|J^^^J^£? 
made. of Spring Liberty. Silver, j ^jj^ ;^ ^-^JL 

15 for the jaws which makes it 1^EPS»^RJf^ j 
poclcat. One edge of the scale is- .y^^^^^^C-J 
and the other in Sand. The jaw ;-2^ S M'W^' 
The nibs can be inserted in holes :,^.9.!(.:S^jm..M 
er. The sliding jaw is supported with a friction 
spring which makes it the most practical tool of its 
kind. Price each net prepaid when remittance ac- 
companies order. 

No. 133. 4 inch $3.00 

No. 133. 5 inch 3.U 

No. 13i. e inch SMt 
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Thtt Uttt of Water Softeners 

All mechanical engin^er^ . cpnc^d?. , that hard water is 
a detriment to boilers and pipingr When analyzed it is 
found to contain certain minerals Ihat are destructive to 
irfti and st€el, which as a coosequance shortens the 
life of both. boiler and piping. I therefore advocate the 
u^i>f a watejc softener for both high aiid low pressure 
boiler feed, as well as for domestic ufise. 

A water softener prevents scaling and 3oes away 
with the unnecessarv labor of using boiler compounds 
such as are generally used daily by engineers every- 
where. Do away with this nuisance! X 

Any engineer haying an3rthing to do with power 
plants where boilers are used c?iti'. saffcly re^iortimcnd 
a water softener of good type such as the ^Ti^rmutit" 

Boiler scale will not be found whei^e soft water is 

used. ' 

Make boiler washing a thing of the past by Te^^m- 
mending a good softener. ^ 
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